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SUBPART S - ELECTRICAL
GENERAL
1910.301 - INTRODUCTION

This subpart addresses electrical safety requirenents that are
necessary for the practical safeguarding of enployees in their
wor kpl aces and is divided into four major divisions as foll ows:

(a)

(b)

(c)

(d)

(e)

Design safety standards for electrical systems. These

regul ations are contained in 1910. 302 t hrough 1910. 330.
Sections 1910. 302 t hrough 1910. 308 contai n design safety
standards for electric utilization systenms. Included in this
category are all electric equipnent and installations used
to provide electric power and light for enpl oyee workpl aces.
Sections 1910. 309 through 1910. 330 are reserved for possible
future design safety standards for other electrical systens.

Safety-related work practices. These regulations wll be
contained in 1910. 331 through 1910. 360.

Safety-related maintenance requirements. These regul ations
will be contained in 1910. 361 t hrough 1910. 380.

Safety requirements for special equipment. These regul ations
will be contained in 1910. 381 t hrough 1910. 398.

Definitions. Definitions applicable to each division are
contained in 1910. 399.

DESIGN SAFETY STANDARDS FOR ELECTRICAL SYSTEMS

1910.302 - ELECTRIC UTILIZATION SYSTEMS

Sections 1910. 302 t hrough 1910. 308 contai n design safety
standards for electric utilization systens.



(a) Scope.

(1) Covered. The provisions of 1910.302 through 1910. 308 of
this subpart cover electrical installations and
utilization equipnment installed or used within or on
bui | di ngs, structures, and other prem ses including:

(1) Yar ds,
(1) Car ni val s,
(rit) Par ki ng and other |ots,

(1v) Mobi | e hones,

(v) Recreati onal vehicles,
(vi) | ndustrial substations,
(vii) Conductors that connect the installations to

a supply of electricity, and
(viii) O her outside conductors on the prem ses.

(2) Not covered. The provisions of 1910.302 through
1910. 308 of this subpart do not cover:

(1) Installations in ships, watercraft, railway
rolling stock, aircraft, or autonotive
vehi cl es ot her than nobile honmes and
recreational vehicles.

(1) I nstal | ati ons underground in m nes.

(rit) Install ations of railways for generation,
transformation, transm ssion, or distribution
of power used exclusively for operation of
rolling stock or installations used
exclusively for signaling and comruni cation
pur poses.

(1v) I nstal | ati ons of conmuni cati on equi pnent
under the exclusive control of conmunication
utilities, located outdoors or in building
spaces used exclusively for such
install ations.



(b)

(v) I nstal | ati ons under the exclusive control of
electric utilities for the purpose of conmu-
nication or netering; or for the generation,
control, transformation, transm ssion, and
distribution of electric energy located in
bui | di ngs used exclusively by utilities for
such purposes or |ocated outdoors on property
owned or | eased by the utility or on public
hi ghways, streets, roads, etc., or outdoors
by established rights on private property.

Extent of Application.

(1) The requirenents contained in the sections |isted bel ow
shall apply to all electrical installations and
utilization equipnment, regardl ess of when they were
desi gned or installed.

Sections:
1910.303(b) . ... ... Exam nation, installation,
and use of equi pnent.
1910.303(C) .o v v v Spl i ces.
1910.303(d) . ... .o Arcing parts.
1910.303(€) . ..o Mar ki ng.
1910.303(f) . ... | dentification of
di sconnecti ng neans.
1910.303(g)(2). .. oo i i Guarding of live parts.
1910.304(e) (1) (i) ..o vveue ... Protection of conductors and
equi pnent .
1910.304(e) (1) (iv). ... Location in or on prem ses.
1910.304(e) (1) (V) ... oo Arcing or suddenly noving
parts.
1910.304(f) (1) (ii). oo, 2-Wre DC systens to be
gr ounded.
1910. 304(f)(1)(i1i) and
1910.304(f) (1) (iv). ... AC Systens to be grounded.
1910.304(f) (1) (V). ..o AC Systens 50 to 1000 volts
not required to be
gr ounded.
1910.304(F)(3). ..o v Groundi ng connecti ons.
1910.304(f)(4)........ ... .. .. .. Groundi ng pat h.

1910. 304(f)(5)(iv)(a) through
1910. 304(f)(5) (iv)(d).......... Fi xed equi pnent required to
be grounded.



1910.

1910.
1910.

1910.
1910.

1910.
1910.
1910.

1910.

(2)

(3)

304(Ff)(5) (V). v ot Groundi ng of equi pnent
connected by cord and

pl ug.

304(F)(5)(vi)............. G oundi ng of nonel ectri cal
equi pnent .

304(F)(6) (1) .o Met hods of grounding fixed
equi pnent .

305(g)(1) (i) and

305(g) (L) (ii )., Fl exi bl e cords and cabl es,
uses.

305(g) (D) (iti)..oe.. Fl exi bl e cords and cabl es
prohi bi t ed.

305(g)(2) (i), Fl exi bl e cords and cabl es,
splices.

305(9)(2)(iii)....o.o... Pull at joints and termnals
of flexible cords and
cabl es.

307. .. Hazar dous (cl assified)
| ocati ons.

Every electric utilization systemand all utilization
equi pnent installed after March 15, 1972, and every
maj or replacenent, nodification, repair, or rehabili-
tation, after March 15, 1972, of any part of any
electric utilization systemor utilization equi pnment
installed before March 15, 1972, shall conply with the
provi sions of 1910.302 through 1910. 308.

NOTE: "Major replacenents, nodifications, repairs, or
rehabilitations” include work simlar to that involved
when a new building or facility is built, a newwng is
added, or an entire floor is renovated.

The follow ng provisions apply to electric utilization
systens and utilization equipnment installed after Apri
16, 1981:



1910.303(h)(4)(i) and (ii).... Entrance and access to
wor kspace (over 600

vol ts).
1910. 304(e) (D) (vi)(b)......... Circuit breakers operated
vertically.
1910. 304(e) (D) (vi)(c)......... Circuit breakers used as
swi t ches.
1910.304(f) (7 (ii)............ Groundi ng of systens of 1000

volts or nore supplying
portable or nobile

equi pnent.
1910.305(j)(B)(ii)(b)......... Swi tching series capacitors
over 600 volts.
1910.306(c)(2)......... oo Warni ng signs for elevators
and escal ators.
1910.306(1 ). ... El ectrically controlled
irrigation machines.
1910.306(j)(5)........ ... . ... Ground-fault circuit
interrupters for
f ount ai ns.
1910.308(a) (D) (ii)............ Physi cal protection of
conductors over 600
vol ts.
1910.308(c)(2). ... Mar ki ng of Class 2 and Cl ass
3 power supplies.
1910.308(d)......... ... ... Fire protective signaling
circuits.

1910.303 - GENERAL REQUIREMENTS

(a)

(b)

Approval. The conductors and equi pnment required or permtted
by this subpart shall be acceptable only if approved.

Examination, installation, and use of equipment.

(1) Examination. Electrical equipnent shall be free from
recogni zed hazards that are likely to cause death or
serious physical harmto enpl oyees. Safety of equi pnent
shall be determ ned using the foll owm ng consi derations:



(c)

(d)

(1) Suitability for installation and use in
conformty wth the provisions of this
subpart. Suitability of equipnment for an
identified purpose may be evi denced by
listing or labeling for that identified
pur pose.

(1) Mechani cal strength and durability, includ-
ing, for parts designed to encl ose and
prot ect other equi pnent, the adequacy of the
protection thus provided.

(rit) El ectrical insulation.

(1v) Heating effects under conditions of use.
(v) Arcing effects.

(vi) Classification by type, size, voltage,

current capacity, specific use.

(vii) O her factors which contribute to the
practical safeguardi ng of enpl oyees using or
likely to come in contact with the equi pnent.

(2) Installation and use. Listed or |abel ed equipnent shal
be used or installed in accordance with any instruc-
tions included in the listing or |abeling.

Splices. Conductors shall be spliced or joined with splicing
devices suitable for the use or by brazing, welding, or
soldering with a fusible netal or alloy. Sol dered splices
shall first be so spliced or joined as to be nechanically
and electrically secure wthout solder and then sol dered.

Al splices and joints and the free ends of conductors shal
be covered with an insul ation equivalent to that of the
conductors or with an insulating device suitable for the

pur pose.

Arcing parts. Parts of electric equipnment which in ordinary
operation produce arcs, sparks, flanes, or nolten netal
shal | be encl osed or separated and isolated from al
conbustible materi al .



()

(9)

Marking. El ectrical equi pnent may not be used unless the
manuf acturer's name, trademark, or other descriptive marking
by whi ch the organi zation responsible for the product may be
identified is placed on the equipnment. O her markings shal
be provided giving voltage, current, wattage, or other

rati ngs as necessary. The marking shall be of sufficient
durability to withstand the environnent invol ved.

Identification of disconnecting means and circuits. Each

di sconnecting neans required by this subpart for notors and
appl i ances shall be legibly marked to indicate its purpose,
unl ess | ocated and arranged so the purpose is evident. Each
service, feeder, and branch circuit, at its disconnecting
means or overcurrent device, shall be legibly marked to
indicate its purpose, unless |located and arranged so the
purpose is evident. These markings shall be of sufficient
durability to withstand the environnment invol ved.

600 Volts, nominal, or less.

(1) Working space about electric equipment. Sufficient
access and worki ng space shall be provided and
mai nt ai ned about all electric equipnment to permt ready
and safe operation and mai nt enance of such equi pnent.

(1) Working clearances. Except as required or
permtted el sewhere in this subpart, the
di mensi on of the working space in the
direction of access to |live parts operating
at 600 volts or less and likely to require
exam nation, adjustnent, servicing, or
mai nt enance while alive may not be | ess than
indicated in Table S-1. In addition to the
di nensi ons shown in Table S-1, workspace nmay
not be less than 30 inches wide in front of
the electric equipnent. Distances shall be
measured fromthe live parts if they are
exposed, or fromthe enclosure front or
opening if the live parts are encl osed.
Concrete, brick, or tile walls are considered
to be grounded. Working space is not required
in back of assenblies such as dead-front
swi t chboards or notor control centers where
there are no renewabl e or adjustable parts
such as fuses or switches on the back and



where all connections are accessible from
| ocati ons other than the back.

TABLE S-1 - WORKING CLEARANCES

Nom nal voltage M ni mum cl ear di stance
to ground for condition?
(ft)
(a) (b) (c)
0-150 ............ 13 13 3
151-600 .......... 13 3 1/2 4

IM ni mum cl ear di stances may be 2 feet 6 inches for
installations built prior to April 16, 1981

2Conditions (a), (b), and (c), are as follows: (a) Exposed
live parts on one side and no live or grounded parts on the
ot her side of the working space, or exposed live parts on
both sides effectively guarded by suitable wood or other
insulating material. Insulated wire or insulated busbars
operating at not over 300 volts are not considered |ive
parts; (b) Exposed live parts on one side and grounded parts
on the otherside; (c) Exposed live parts on both sides of
the work space [not guarded as provided in Condition (a)]
with the operator between

(i) Clear spaces. Wrking space required by this
subpart may not be used for storage. Wen
normal Iy enclosed live parts are exposed for
i nspection or servicing, the working space,
if in a passageway or general open space,
shal | be suitably guarded.

(rit) Access and entrance to working space. At
| east one entrance of sufficient area shal
be provided to give access to the working
space about electric equipnent.

(1v) Front working space. Were there are live
parts normally exposed on the front of
swi tchboards or notor control centers, the
wor ki ng space in front of such equi pnent may
not be |less than 3 feet.



(2)

(v)

(vi)

NOTE:

Illumination. |llum nation shall be provided
for all working spaces about service

equi pnrent, sw tchboards, panel boards, and
motor control centers installed indoors.

Headroom. The m ni nrum headr oom of wor ki ng
spaces about service equi pnent, sw tchboards,
panel boards, or notor control centers shal

be 6 feet 3 inches.

As used in this section a notor control center

is an assenbly of one or nore encl osed sections having
a common power bus and principally containing notor

contr ol

units.

Guarding of live parts.

(i)

Except as required or permtted el sewhere in
this subpart, live parts of electric equip-
ment operating at 50 volts or nore shall be
guar ded agai nst acci dental contact by
approved cabinets or other forns of approved
encl osures, or by any of the foll ow ng neans:

(A) By location in a room vault, or simlar
encl osure that is accessible only to
qual i fied persons.

(B) By suitable permanent, substanti al
partitions or screens so arranged that
only qualified persons will have access
to the space within reach of the live
parts. Any openings in such partitions
or screens shall be so sized and | ocated
that persons are not likely to conme into
accidental contact with the live parts
or to bring conducting objects into
contact with them

(C© By location on a suitable bal cony,
gallery, or platformso el evated and
arranged as to exclude unqualified
persons.



(h)

Over

(1)

(2)

(D) By elevation of 8 feet or nore above the
fl oor or other working surface.

(1) In | ocations where electric equi pnment woul d
be exposed to physical danmage, enclosures or
guards shall be so arranged and of such
strength as to prevent such damage.

(rit) Entrances to roons and ot her guarded
| ocati ons containing exposed |ive parts shal
be marked wi th conspi cuous warni ng signs
forbi ddi ng unqualified persons to enter.

600 volts, nominal.

General. Conductors and equi pnent used on circuits
exceedi ng 600 volts, nomnal, shall conply with al
appl i cabl e provi sions of paragraphs (a) through (g) of
this section and with the foll ow ng provisions which
suppl enent or nodify those requirenents. The provisions
of paragraphs (h)(2), (h)(3), and (h)(4) of this
section do not apply to equi pnent on the supply side of
t he service conductors.

Enclosure for electrical installations. Electrical
installations in a vault, room closet or in an area
surrounded by a wall, screen, or fence, access to which
is controlled by |Iock and key or other approved neans,
are considered to be accessible to qualified persons
only. Awall, screen, or fence less than 8 feet in
height is not considered to prevent access unless it
has other features that provide a degree of isolation
equi valent to an 8 foot fence. The entrances to al

bui | di ngs, rooms, or encl osures containing exposed |live
parts or exposed conductors operating at over 600
volts, nom nal, shall be kept |ocked or shall be under
t he observation of a qualified person at all tines.

(1) Installations accessible to qualified persons
only. Electrical installations having exposed |ive
parts shall be accessible to qualified persons
only and shall conply with the applicable
provi sions of paragraph (h)(3) of this section.

10



(3)

(11) Installations accessible to unqualified persons.
El ectrical installations that are open to unquali -
fied persons shall be made with netal -encl osed
equi pnent or shall be enclosed in a vault or in an
area, access to which is controlled by a lock. If
nmet al - encl osed equi pnment is installed so that the
bottom of the enclosure is |less than 8 feet above
the floor, the door or cover shall be kept |ocked.
Met al - encl osed swi tchgear, unit substations,
transforners, pull boxes, connection boxes, and
other simlar associated equi pnment shall be marked
W th appropriate caution signs. If equipnent is
exposed to physical damage from vehicular traffic,
sui tabl e guards shall be provided to prevent such
damage. Ventilating or simlar openings in netal -
encl osed equi pnent shall be designed so that
foreign objects inserted through these openings
W Il be deflected fromenergized parts.

Workspace about equipment. Sufficient space shall be
provi ded and mai ntai ned about electric equipnent to
permt ready and safe operation and mai nt enance of such
equi pnent. \Were energi zed parts are exposed, the

m ni mum cl ear wor kspace may not be less than 6 feet 6

i nches high (neasured vertically fromthe floor or
platfornm), or less than 3 feet wi de (nmeasured parall el
to the equipnment). The depth shall be as required in
Tabl e S-2. The workspace shall be adequate to permt at
| east a 90-degree openi ng of doors or hinged panels.

(i) Working space. The m ni mum cl ear working space in
front of electric equipnent such as sw tchboards,
control panels, switches, circuit breakers, notor
controllers, relays, and simlar equi pnent may not
be | ess than specified in Table S-2 unless
otherw se specified in this subpart. Distances
shall be measured fromthe live parts if they are
exposed, or fromthe enclosure front or opening if
the live parts are encl osed. However, worKking
space is not required in back of equi pnent such as
deadfront sw tchboards or control assenblies where
there are no renewabl e or adjustable parts (such
as fuses or switches) on the back and where al
connections are accessible from| ocations other
t han the back. \Were rear access is required to

11



wor k on deenergi zed parts on the back of encl osed
equi prent, a m ni mum wor ki ng space of 30 inches
hori zontal ly shall be provided.

TABLE S-2 - MINIMUM DEPTH OF CLEAR WORKING SPACE
IN FRONT OF ELECTRIC EQUIPMENT

Condi tions? (ft)
(a) (b) (c)

Nom nal voltage to ground

601 to 2,500............... * 3 = 4 * 5
2,501 to 9,000............. * 4 = 5 * 6
9,001 to 25,000............ * 5 = 6 * 9
25,001 to 75kVA. . ... ... .. * 6 * 8 * 10
Above 75kVA. ... * 8 = 10 * 12

IM ni mum depth of clear working space in front of electric

equi pmrent with a nominal voltage to ground above 25,000 volts may
be the sanme as for 25,000 volts under Conditions (a), (b), and (c)
for installations built prior to April 16, 1981

2Conditions (a), (b), and (c) are as follows: (a) Exposed live
parts on one side and no live or grounded parts on the other side
of the working space, or exposed |live parts on both sides

ef fectively guarded by suitable wood or other insulating
materials. Insulated wire or insulated busbars operating at not
over 300 volts are not considered live parts; (b) Exposed live
parts on one side and grounded parts on the other side. Concrete,
brick, or tile walls will be considered as grounded surfaces; and
(c) Exposed live parts on both sides of the workspace not guarded
as provided in Condition (a) with the operator between.

(1) Il1lumination. Adequate illum nation shall be
provi ded for all working spaces about
el ectric equipnent. The lighting outlets
shall be so arranged that persons changi ng
| anps or making repairs on the lighting
systemw || not be endangered by live parts
or ot her equipnent. The points of control
shal |l be so | ocated that persons are not
likely to conme in contact wwth any |live part
or noving part of the equi pnent while turning
on the lights.

12



(iii)

TABLE S

Elevation of unguarded live parts. Unguarded
live parts above working space shall be

mai nt ai ned at el evations not |ess than
specified in Table S-3.

-3 - ELEVATION OF UNGUARDED ENERGIZED PARTS
ABOVE WORKING SPACE

Nom nal voltage

bet ween phase

S M ni rum el evati on

601 to 7,500 ..
7,501 to 35,000
Over 35kV .....

*8 feet 6 inches
9 feet
9 feet + 0.37 inches per kV above 35kV

F ok % b+ % ¥

*Note: M ni num
built prior to
phases is in th

el evation may be 8 feet 0 inches for installations
April 16, 1981 if the nom nal voltage between
e range of 601-6600 volts.

(4) Entrance and access to workspace. (See 1910.302(b)(3))

(i)

(i)

At | east one entrance not |ess than 24 inches w de
and 6 feet 6 inches high shall be provided to give
access to the working space about electric equip-
ment. On switchboard and control panels exceeding
48 inches in width, there shall be one entrance at
each end of such board where practicable. Were
bare energized parts at any voltage or insul ated
energi zed parts above 600 volts are | ocated adja-
cent to such entrance, they shall be suitably

guar ded.

Per manent | adders or stairways shall be provided
to give safe access to the working space around
el ectric equi pnent installed on platforns,

bal coni es, nmezzanine floors, or in attic or roof
roonms or spaces.

13



(a)

(b)

(c)

1910.304 - WIRING DESIGN AND PROTECTION

Use and i1dentification of grounded and grounding conductors.

(1) Identification of conductors. A conductor used as a
grounded conductor shall be identifiable and distin-
gui shable fromall other conductors. A conductor used
as an equi pnment groundi ng conductor shall be
identifiable and distinguishable fromall other
conduct ors.

(2) Polarity of connections. No grounded conductor may be
attached to any termnal or |lead so as to reverse
desi gnated polarity.

(3) Use of grounding terminals and devices. A grounding
term nal or groundi ng-type device on a receptacle, cord
connector, or attachment plug may not be used for
pur poses ot her than groundi ng.

Branch circuits.
(1) [Reserved]

(2) Outlet devices. CQutlet devices shall have an anpere
rating not less than the |load to be served.

Outside conductors, 600 volts, nominal, or less. Paragraphs
(c)(D), (c)(2), (c)(3), and (c)(4) of this section apply to
branch circuit, feeder, and service conductors rated 600
volts, nomnal, or less and run outdoors as open conductors.
Par agraph (c)(5) applies to lanps installed under such
conduct ors.

(1) Conductors on poles. Conductors supported on pol es
shal | provide a horizontal clinbing space not |ess than
the foll ow ng:

(1) Power conductors bel ow comuni cati on
conductors - 30 inches.

14



(2)

(3)

(4)

(1) Power conductors al one or above communi cati on
conductors: 300 volts or less - 24 inches;
nore than 300 volts - 30 inches.

(rit) Communi cat i on conductors bel ow power
conductors with power conductors 300 volts or
| ess - 24 inches; nore than 300 volts - 30
i nches.

Clearance from ground. Open conductors shall conformto
the foll ow ng m ni nrum cl ear ances:

(1) 10 feet - above finished grade, sidewal ks, or
fromany platformor projection from which
t hey m ght be reached.

(1) 12 feet - over areas subject to vehicul ar
traffic other than truck traffic.

(rit) 15 feet - over areas other than those
specified in paragraph (c)(2)(iv) of this
section that are subject to truck traffic.

(1v) 18 feet - over public streets, alleys, roads,
and driveways.

Clearance from building openings. Conductors shall have
a clearance of at least 3 feet fromw ndows, doors,
porches, fire escapes, or simlar |ocations. Conductors
run above the top |l evel of a window are considered to
be out of reach fromthat w ndow and, therefore, do not
have to be 3 feet away.

Clearance over roofs. Conductors shall have a cl earance
of not less than 8 feet fromthe highest point of roofs
over which they pass, except that:

(1) Where the vol tage between conductors is 300 volts
or less and the roof has a slope of not |ess than
4 inches in 12, the clearance fromroofs shall be
at least 3 feet, or

(1i) Were the voltage between conductors is 300 volts

or less and the conductors do not pass over nore
than 4 feet of the overhang portion of the roof

15



(5)

and they are term nated at a through-the-roof
raceway or approved support, the cl earance
fromroofs shall be at |east 18 inches.

Location of outdoor lamps. Lanps for outdoor |ighting
shall be | ocated below all |ive conductors, trans-
formers, or other electric equipnent, unless such
equi pnent is controlled by a disconnecting neans that
can be | ocked in the open position or unless adequate
cl earances or other safeguards are provided for

rel anpi ng operati ons.

(d) Services.

(1)

(2)

Disconnecting means.

(i) General. Means shall be provided to di sconnect al
conductors in a building or other structure from
t he service-entrance conductors. The di sconnecting
means shall plainly indicate whether it is in the
open or closed position and shall be installed at
a readily accessible |ocation nearest the point of
entrance of the service-entrance conductors.

(1i1) Simultaneous opening of poles. Each service
di sconnecting neans shall sinmultaneously
di sconnect all ungrounded conductors.

Services over 600 volts, nominal. The foll ow ng
additional requirenments apply to services over 600
volts, nom nal

(1) Guarding. Service-entrance conductors installed
as open wires shall be guarded to nake them
accessible only to qualified persons.

(11) Warning signs. Signs warning of high voltage shal
be posted where other than qualified enpl oyees
m ght conme in contact with |ive parts.

(e) Overcurrent protection.

(1)

600 volts, nominal, or less. The follow ng requirenents
apply to overcurrent protection of circuits rated 600
volts, nomnal, or |ess.

16



(i)

(i)

(iii)

(iv)

(v)

(vi)

Protection of conductors and equipment.
Conduct ors and equi pnrent shall be protected
fromovercurrent in accordance with their
ability to safely conduct current.

Grounded conductors. Except for notor running
overl oad protection, overcurrent devices may
not interrupt the continuity of the grounded
conductor unless all conductors of the
circuit are opened sinultaneously.

Disconnection of fuses and thermal cutouts.
Except for service fuses, all cartridge fuses
whi ch are accessible to other than qualified
persons and all fuses and thermal cutouts on
circuits over 150 volts to ground shall be
provi ded with di sconnecting neans. This dis-
connecting neans shall be installed so that
the fuse or thermal cutout can be di sconnec-
ted fromits supply w thout disrupting
service to equipnent and circuits unrel ated
to those protected by the overcurrent device.

Location in or on premises. Overcurrent

devi ces shall be readily accessible to each
enpl oyee or authorized buil di ng managenent
personnel . These overcurrent devices may not
be | ocated where they will be exposed to
physi cal damage nor in the vicinity of easily
ignitable material.

Arcing or suddenly moving parts. Fuses and
circuit breakers shall be so | ocated or
shi el ded that enployees will not be burned or
otherwi se injured by their operation.

Circuilt breakers.

(A) Circuit breakers shall clearly indicate
whet her they are in the open (off) or
cl osed (on) position.

(B) Where circuit breaker handl es on

swi t chboards are operated vertically
rat her than horizontally or rota-
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()

tionally, the up position of the handle
shall be the closed (on) position. (See
1910. 302(b) (3))

(© If used as switches in 120-volt,
fluorescent lighting circuits, circuit
breakers shall be approved for the
pur pose and marked "SWD." (See
1910. 302(b) (3))

(2) Over 600 volts, nominal. Feeders and branch circuits
over 600 volts, nomnal, shall have short-circuit
prot ection.

Grounding. Paragraphs (f)(1) through (f)(7) of this section
contain grounding requirenents for systens, circuits, and
equi pnent .

(1) Systems to be grounded. The follow ng systens which
supply prem ses wiring shall be grounded:

(1) Al 3-wire DC systens shall have their
neutral conductor grounded.

(1) Two-wi re DC systens operating at over 50
volts through 300 volts between conductors
shal | be grounded unl ess:

(A) They supply only industrial equipnent in
limted areas and are equi pped with a
ground detector; or

(B) They are rectifier-derived froman AC
system conpl ying with paragraphs
() Giii), (F)(1)(iv), and (f)(1)(v)

of this section; or

(C© They are fire-protective signaling
circuits having a maxi mum current of
0. 030 anperes.

(rit) AC circuits of less than 50 volts shall be
grounded if they are installed as overhead
conductors outside of buildings or if they
are supplied by transfornmers and the
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(iv)

(v)

transfornmer primary supply systemis
ungrounded or exceeds 150 volts to ground.

AC systens of 50 volts to 1000 volts shal
be grounded under any of the follow ng
condi tions, unless exenpted by paragraph
(f)(1)(v) of this section:

(A)

(B)

(O

(D

| f the system can be so grounded that
t he maxi num vol tage to ground on the
ungrounded conductors does not exceed
150 vol ts;

If the systemis nomnally rated

480Y/ 277 volt, 3-phase, 4-wire in which
the neutral is used as a circuit
conduct or;

If the systemis nomnally rated 240/120
volt, 3-phase, 4-wire in which the

m dpoi nt of one phase is used as a
circuit conductor; or

|f a service conductor is uninsul ated.

AC systens of 50 volts to 1000 volts are not
required to be grounded under any of the
foll ow ng conditions:

(A)

(B)

(O

|f the systemis used exclusively to
supply industrial electric furnaces for
melting, refining, tenpering, and the
like.

If the systemis separately derived and
is used exclusively for rectifiers
suppl ying only adj ustabl e speed

i ndustrial drives.

If the systemis separately derived and
is supplied by a transforner that has a
primary voltage rating |less than 1000
volts, provided all of the follow ng
conditions are net:
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(2)

(3)

(1) The systemis used exclusively for
control circuits,

(2) The conditions of maintenance and
supervi sion assure that only
qualified persons wll service the
installation,

(3) Continuity of control power is
required, and

(4) Gound detectors are installed on
the control system

(D) If the systemis an isolated power
systemthat supplies circuits in health
care facilities.

Conductors to be grounded. For AC prem ses wring
systens the identified conductor shall be grounded.

Grounding connections.

(i)

(i)

For a grounded system a grounding el ectrode
conductor shall be used to connect both the
equi pnent groundi ng conductor and the
grounded circuit conductor to the grounding
el ectrode. Both the equi pnent grounding
conductor and the groundi ng el ectrode con-
ductor shall be connected to the grounded
circuit conductor on the supply side of the
servi ce di sconnecting nmeans, or on the supply
si de of the system di sconnecting neans or
overcurrent devices if the systemis
separately derived.

For an ungrounded service-supplied system
t he equi pnment groundi ng conductor shall be
connected to the groundi ng el ectrode con-
ductor at the service equi pnent. For an
ungrounded separately derived system the
equi pnent groundi ng conductor shall be
connected to the groundi ng el ectrode
conductor at, or ahead of, the system

di sconnecti ng neans or overcurrent devices.
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(4)

(5)

(iii)

On extensions of existing branch circuits
whi ch do not have an equi pnent groundi ng
conduct or, grounding-type receptacles may be
grounded to a grounded col d water pipe near
t he equi pnent.

Grounding path. The path to ground fromcircuits,

equi pnent

and encl osures shall be pernmanent and

conti nuous.

Supports, enclosures, and equipment to be grounded.

(i)

(i)

(iii)

Supports and enclosures for conductors. Mt al
cable trays, netal raceways, and neta

encl osures for conductors shall be grounded,
except that:

(A) Metal enclosures such as sl eeves that
are used to protect cable assenblies
from physi cal damage need not be
grounded; or

(B) Metal enclosures for conductors added to
exi sting installations of open wre,
knob- and-tube wiring, and nonnetalli c-
sheat hed cabl e need not be grounded if
all of the follow ng conditions are net:

(1) Runs are less than 25 feet;

(2) Enclosures are free from probabl e
contact with ground, grounded
metal, netal laths, or other
conductive materials; and

(3) Enclosures are guarded agai nst
enpl oyee cont act.

Service equipment enclosures. Mt al
encl osures for service equi pnent shall be
gr ounded.

Frames of ranges and clothes dryers. Franes

of electric ranges, wall-nounted ovens,
counter-nounted cooking units, clothes
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(iv)

dryers, and netal outlet or junction boxes
whi ch are part of the circuit for these
appl i ances shall be grounded.

Fixed equipment. Exposed non-current-carrying
metal parts of fixed equipnment which may
becone energi zed shall be grounded under any
of the follow ng conditions:

(A If within 8 feet vertically or 5 feet
hori zontal ly of ground or grounded net al
obj ects and subject to enpl oyee contact.

(B) If located in a wet or danp | ocation and
not i sol at ed.

(© If in electrical contact with netal.
(D) If in a hazardous (classified) |ocation.

(E) If supplied by a netal-clad, netal-
sheat hed, or grounded netal raceway
W ri ng mnet hod.

(F) If equipment operates with any term nal
at over 150 volts to ground; however,
the foll om ng need not be grounded:

(1) Enclosures for switches or circuit
breakers used for other than
servi ce equi pnment and accessible to
qualified persons only;

(2) Metal franmes of electrically heated
appl i ances which are permanently
and effectively insulated from
ground; and

(3) The cases of distribution apparatus
such as transfornmers and capacitors
nmount ed on wooden pol es at a hei ght
exceeding 8 feet above ground or
grade | evel.
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(v)

Equipment connected by cord and plug. Under
any of the conditions described in paragraphs
(f)(5)(v) (A through (f)(5(v)(C of this
section, exposed non-current-carrying netal
parts of cord and pl ug-connected equi prment
whi ch may becone energi zed shall be grounded.

(A) If in hazardous (classified) |ocations
(see 1910. 307).

(B) |If operated at over 150 volts to ground,
except for guarded notors and netal
frames of electrically heated appliances
if the appliance franes are permanently
and effectively insulated from ground.

(© If the equipnent is of the follow ng
types:

(1) Refrigerators, freezers, and air
condi tioners;

(2) d othes-washing, clothes-drying and
di shwashi ng machi nes, sunp punps,
and el ectrical aquarium equi prment;

(3) Hand-held notor-operated tools;

(4) Motor-operated appliances of the
foll ow ng types: hedge clippers,
| awn nowers, snow bl owers, and wet
scrubbers;

(5) Cord and plug-connected appliances
used in danp or wet |ocations or by
enpl oyees standing on the ground or
on netal floors or working inside
of nmetal tanks or boilers;

(6) Portable and nobile X-ray and
associ at ed equi pnment ;

(7) Tools likely to be used in wet and
conducti ve |l ocations; and
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(vi)

(8) Portable hand lanps. Tools likely
to be used in wet and conductive
| ocati ons need not be grounded if
supplied through an isol ating
transfornmer with an ungrounded
secondary of not over 50 volts.
Li sted or | abel ed portable tools
and appliances protected by an
approved system of doubl e insul a-
tion, or its equivalent, need not
be grounded. If such a systemis
enpl oyed, the equi pnent shall be
distinctively marked to indicate
that the tool or appliance utilizes
an approved system of doubl e
i nsul ati on.

Nonelectrical equipment. The netal parts of
the foll owi ng nonel ectrical equipnment shal
be grounded: franes and tracks of electri-
cally operated cranes; franmes of nonel ec-
trically driven elevator cars to which

el ectric conductors are attached; hand
operated netal shifting ropes or cables of
el ectric elevators, and netal partitions,
grill work, and simlar netal enclosures
around equi pnrent of over 750 volts between
conduct ors.

(6) Methods of grounding fixed equipment.

(i)

(i)

Non-current-carrying netal parts of fixed

equi pnent, if required to be grounded by this
subpart, shall be grounded by an equi pnent
groundi ng conductor which is contained within the
sane raceway, cable, or cord, or runs with or

encl oses the circuit conductors. For DC circuits
only, the equi pnment groundi ng conductor may be run
separately fromthe circuit conductors.

El ectric equi pnment is considered to be effectively
grounded if it is secured to, and in electrical
contact with, a netal rack or structure that is
provided for its support and the nmetal rack or
structure is grounded by the nethod specified for

24



the non-current-carrying nmetal parts of fixed
equi prent in paragraph (f)(6)(i) of this section.
For installations nade before April 16, 1981,
only, electric equipnment is also considered to be
effectively grounded if it is secured to, and in
metallic contact with, the grounded structural
metal frame of a building. Metal car franes
supported by netal hoisting cables attached to or
runni ng over netal sheaves or drunms of grounded
el evator machi nes are al so considered to be
effectively grounded.

(7) Grounding of systems and circuits of 1000 volts and

over

(i)

(i)

(high voltage).

General. If high voltage systens are
grounded, they shall conply with al
appl i cabl e provi sions of paragraphs (f)(1)
through (f)(6) of this section as supple-
mented and nodi fied by this paragraph (f) (7).

Grounding of systems supplying portable or
mobile equipment. (See 1910. 302(b)(3))
Systens supplying portable or nobile high
vol t age equi pnent, other than substations
installed on a tenporary basis, shall conply
with the foll ow ng:

(A) Portable and nobile high voltage
equi pnrent shall be supplied froma
system having its neutral grounded
t hrough an i npedance. |If a delta-
connected high voltage systemis used to
supply the equi pnent, a system neutral
shal | be derived.

(B) Exposed non-current-carrying netal parts
of portable and nobil e equi pnment shal
be connected by an equi pnment groundi ng
conductor to the point at which the
system neutral inpedance is grounded.

(© Gound-fault detection and relaying

shall be provided to automatically
deenergi ze any high voltage system
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conponent whi ch has devel oped a ground
fault. The continuity of the equi pnent
groundi ng conductor shall be contin-
uously nonitored so as to deenergize
automatically the high voltage feeder to
t he portabl e equi prent upon | oss of
continuity of the equi pnent grounding
conduct or.

(D) The grounding electrode to which the
portabl e or nobil e equipment system
neutral inpedance is connected shall be
isolated fromand separated in the
ground by at |east 20 feet from any
ot her system or equi pnent groundi ng
el ectrode, and there shall be no direct
connection between the grounding
el ectrodes, such as buried pipe, fence,
etc.

(iii1) Grounding of equipment. All non-current-
carrying nmetal parts of portable equi pnent
and fixed equi prent including their
associ at ed fences, housings, enclosures, and
supporting structures shall be grounded.
However, equi prment which is guarded by
| ocation and isolated from ground need not be
grounded. Additionally, pole-nmounted distri-
bution apparatus at a hei ght exceeding 8 feet
above ground or grade | evel need not be
gr ounded.

1910.305 - WIRING METHODS, COMPONENTS, AND
EQUIPMENT FOR GENERAL USE

(a) Wiring methods. The provisions of this section do not apply
to the conductors that are an integral part of
factory-assenbl ed equi pnent.
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(1)

(2)

General requirements.

(1) Electrical continuity of metal raceways and
enclosures. Metal raceways, cable arnor, and ot her
met al encl osures for conductors shall be
metallically joined together into a continuous
el ectric conductor and shall be so connected to
all boxes, fittings, and cabinets as to provide
effective electrical continuity.

(1i) Wiring In ducts. No wiring systens of any type
shall be installed in ducts used to transport
dust, |oose stock or flammuable vapors. No wiring
system of any type may be installed in any duct
used for vapor renoval or for ventilation of
commerci al -type cooki ng equi pnent, or in any shaft
cont ai ning only such ducts.

Temporary wiring. Tenporary el ectrical power and
lighting wiring nethods may be of a class |ess than
woul d be required for a permanent installation. Except
as specifically nodified in this paragraph, all other
requi renents of this subpart for permanent wring shal
apply to tenporary wiring install ations.

(1) Uses permitted, 600 volts, nominal, or less.
Tenporary electrical power and |ighting
installations 600 volts, nomnal, or |ess may
be used only:

(A) During and for renodeling, maintenance,
repair, or denolition of buildings,
structures, or equipnment, and simlar
activities;

(B) For experinmental or devel opnent work,
and

(C© For a period not to exceed 90 days for

Chri stmas decorative |ighting,
carnivals, and sim |l ar purposes.
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(i)

(iii)

Uses permitted, over 600 volts, nominal.
Tenporary w ring over 600 volts, nom nal, my
be used only during periods of tests,
experinments, or energencies.

General requirements for temporary wiring.

(A)

(B)

(O

(D

(B)

Feeders shall originate in an approved
distribution center. The conductors
shall be run as multi-conductor cord or
cabl e assenblies, or, where not subject
to physical danage, they may be run as
open conductors on insulators not nore
than 10 feet apart.

Branch circuits shall originate in an
approved power outlet or panel board.
Conductors shall be nulti-conductor cord
or cabl e assenblies or open conductors.

I f run as open conductors they shall be
fastened at ceiling height every 10
feet. No branch-circuit conductor may be
laid on the floor. Each branch circuit
that supplies receptacles or fixed

equi pnent shall contain a separate

equi pnent groundi ng conductor if run as
open conductors.

Recept acl es shall be of the groundi ng
type. Unless installed in a conplete
metal lic raceway, each branch circuit
shall contain a separate equi pnent
groundi ng conductor and all receptacles
shall be electrically connected to the
groundi ng conduct or.

No bare conductors nor earth returns may
be used for the wiring of any tenporary
circuit.

Sui t abl e di sconnecting swtches or plug
connectors shall be installed to permt
t he di sconnection of all ungrounded
conductors of each tenporary circuit.
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(3)

(F)

(G

Cable trays.

Lanps for general illumnation shall be
protected from accidental contact or
breakage. Protection shall be provided
by el evation of at least 7 feet from
normal working surface or by a suitable
fixture or |anpholder with a guard.

Fl exi bl e cords and cabl es shall be
protected from acci dental danage. Sharp
corners and projections shall be

avoi ded. Where passing through doorways
or other pinch points, flexible cords
and cabl es shall be provided with
protection to avoid damage.

(i) Uses permitted.

(A) Only the followng may be installed in cable
tray systens:

(1)

(2)
(3)
(4)
(5)

(6)

(7)

(8)

(9)

M neral -i nsul at ed net al - sheat hed cabl e
(Type M);

Arnored cable (Type AC;
Met al -cl ad cable (Type MO ;
Power-limted tray cable (Type PLTC);

Nonnet al | i c- sheat hed cable (Type NM or
NMC) ;

Shi el ded nonnetal | i c-sheat hed cabl e
(Type SNV ;

Mul ti conduct or service-entrance cabl e
(Type SE or USE);

Mul ti conduct or underground feeder and
branch-circuit cable (Type UF);

Power and control tray cable (Type TO;
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(B)

(O

(10) O her factory-assenbl ed, multiconductor
control, signal, or power cables which
are specifically approved for
installation in cable trays; or

(11) Any approved conduit or raceway with its
cont ai ned conduct ors.

In industrial establishnents only, where
condi tions of maintenance and supervi sion
assure that only qualified persons wll
service the installed cable tray system the
followi ng cables nay also be installed in

| adder, ventilated trough, or 4 inch

ventil ated channel -type cabl e trays:

(1) Single conductor cables which are 250
MCM or | arger and are Types RHH, RHW
MW, USE, or THW and other 250 MCM or
| arger single conductor cables if
specifically approved for installation
in cable trays. Were exposed to direct
rays of the sun, cables shall be
sunl i ght-resistant.

(2) Type MW cables, where exposed to direct
rays of the sun, shall be
sunl i ght-resistant.

Cabl e trays in hazardous (cl assified)
| ocations shall contain only the cable types
permtted in such | ocations.

(11) Uses not permitted. Cable tray systens may not be
used in hoi stways or where subjected to severe
physi cal damage.

(4) Open wiring on insulators.

(i)

Uses permitted. Open wiring on insulators is
only permtted on systens of 600 volts,

nom nal, or less for industrial or agricul-
tural establishnments and for services.
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(1) Conductor supports. Conductors shall be
rigidly supported on nonconbusti bl e,
nonabsor bent insulating materials and may
not contact any other objects.

(rit) Flexible nonmetallic tubing. In dry |ocations
where not exposed to severe physical damage,
conductors may be separately enclosed in
fl exi ble nonnetallic tubing. The tubing shal
be in continuous |engths not exceeding 15
feet and secured to the surface by straps at
intervals not exceeding 4 feet 6 inches.

(1v) Through walls, floors, wood cross members,
etc. Open conductors shall be separated from
contact with walls, floors, wood cross
menbers, or partitions through which they
pass by tubes or bushings of nonconbusti bl e,
nonabsorbent insulating material. If the
bushing is shorter than the hole, a water-
proof sl eeve of nonconductive material shal
be inserted in the hole and an insulating
bushing slipped into the sleeve at each end
in such a manner as to keep the conductors
absolutely out of contact with the sl eeve.
Each conductor shall be carried through a
separate tube or sl eeve.

(v) Protection from physical damage. Conductors
within 7 feet fromthe floor are considered
exposed to physical damage. Were open
conductors cross ceiling joints and wall
studs and are exposed to physical damage,
they shall be protected.

(b) Cabinets, boxes, and fittings.

(1) Conductors entering boxes, cabinets, or fittings.
Conductors entering boxes, cabinets, or fittings shal
al so be protected from abrasi on, and openi ngs through
whi ch conductors enter shall be effectively closed.
Unused openings in cabinets, boxes, and fittings shal
be effectively closed.

31



(c)

(2)

(3)

Covers and canopies. All pull boxes, junction boxes,
and fittings shall be provided with covers approved for
the purpose. |If metal covers are used they shall be
grounded. In conpleted installations each outl et box
shal | have a cover, faceplate, or fixture canopy.
Covers of outlet boxes having hol es through which

fl exi ble cord pendants pass shall be provided with
bushi ngs designed for the purpose or shall have snooth,
wel | -rounded surfaces on which the cords nmay bear.

Pull and junction boxes for systems over 600 volts,
nominal. In addition to other requirenments in this
section for pull and junction boxes, the foll ow ng
shall apply to these boxes for systens over 600 volts,
nom nal

(1) Boxes shall provide a conplete enclosure for the
cont ai ned conductors or cabl es.

(1i) Boxes shall be closed by suitable covers securely
fastened in place. Underground box covers that
wei gh over 100 pounds neet this requirenent.

Covers for boxes shall be permanently marked "H GH
VOLTAGE. " The marking shall be on the outside of
the box cover and shall be readily visible and

| egi bl e.

Switches.

(1)

(2)

Knife switches. Single-throw knife switches shall be so
connected that the bl ades are dead when the switch is
in the open position. Single-throw knife sw tches shal
be so placed that gravity will not tend to close them
Single-throw knife switches approved for use in the
inverted position shall be provided with a | ocking
device that will ensure that the blades remain in the
open position when so set. Double-throw knife sw tches
may be nounted so that the throw will be either ver-
tical or horizontal. However, if the throwis vertical
a | ocking device shall be provided to ensure that the
bl ades remain in the open position when so set.

Faceplates for fTlush-mounted snap switches. Flush snap

switches that are nounted in ungrounded netal boxes and
| ocated within reach of conducting floors or other
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(d)

(e)

()

(9)

conducting surfaces shall be provided with facepl ates
of nonconducting, nonconbustible material.

Switchboards and panelboards. Sw tchboards that have any
exposed live parts shall be located in permanently dry

| ocati ons and accessible only to qualified persons.

Panel boards shall be nounted in cabinets, cutout boxes, or
encl osures approved for the purpose and shall be dead front.
However, panel boards other than the dead front externally-
operable type are permtted where accessible only to
qualified persons. Exposed bl ades of knife switches shall be
dead when open.

Enclosures for damp or wet locations.

(1) Cabinets, cutout boxes, fittings, boxes, and panel board
encl osures in danp or wet |ocations shall be installed
SO as to prevent noisture or water fromentering and
accunul ating within the enclosures. In wet |ocations
t he encl osures shall be weat her proof.

(2) Swtches, circuit breakers, and sw tchboards installed
in wet |ocations shall be enclosed in weatherproof
encl osur es.

Conductors for general wiring. Al conductors used for
general wiring shall be insulated unless otherw se permtted
in this Subpart. The conductor insulation shall be of a type
that is approved for the voltage, operating tenperature, and
| ocation of use. Insulated conductors shall be distinguish-
abl e by appropriate color or other suitable neans as being
grounded conductors, ungrounded conductors, or equi pnent
groundi ng conduct ors.

Flexible cords and cables.
(1) Use of flexible cords and cables.
(1) Fl exi bl e cords and cabl es shall be approved
and suitable for conditions of use and
| ocation. Flexible cords and cabl es shall be
used only for:

(A) Pendants;
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(i)

(iii)

(B) Wring of fixtures;

(C Connection of portable | anps or
appl i ances;

(D) Elevator cables;
(E) Wring of cranes and hoi sts;

(F) Connection of stationary equipnent to
facilitate their frequent interchange;

(G Prevention of the transm ssion of noise
or vibration;

(H) Appliances where the fastening neans and
mechani cal connections are designed to
permt renoval for maintenance and
repair; or

(1) Data processing cables approved as a
part of the data processing system

I f used as permtted in paragraphs

(9) (1) (i)(c), (9)(1)(i)(f), or (g)(1)(i)(h)
of this section, the flexible cord shall be
equi pped with an attachnent plug and shall be
energi zed from an approved receptacle outlet.

Unl ess specifically permtted in paragraph
(g)(1) (i) of this section, flexible cords and
cabl es may not be used:

(A) As a substitute for the fixed wring of
a structure;

(B) Were run through holes in walls,
ceilings, or floors;

(© \VWhere run through doorways, w ndows, or
simlar openings;

(D) \Were attached to building surfaces; or
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(h)

(E) \Were conceal ed behind building walls,
ceilings, or floors.

(1v) Fl exi bl e cords used in show wi ndows and
showcases shall be Type S, SO SJ, SJO ST,
STO, SJT, SJTO, or AFS except for the wiring
of chain-supported lighting fixtures and
supply cords for portable | anps and ot her
mer chandi se bei ng di spl ayed or exhi bit ed.

(2) Ildentification, splices, and terminations.

(1) A conductor of a flexible cord or cable that
is used as a grounded conductor or an equip-
ment groundi ng conductor shall be distin-
gui shabl e from ot her conductors. Types SJ,
SJO, SJT, SJTO, S, SO ST, and STO shall be
durably marked on the surface with the type
desi gnation, size, and nunber of conductors.

(i) Fl exi bl e cords shall be used only in
continuous | engths w thout splice or tap.
Hard service flexible cords No. 12 or |arger
may be repaired if spliced so that the splice
retains the insulation, outer sheath
properties, and usage characteristics of the
cord being spliced.

(rit) Fl exi bl e cords shall be connected to devices
and fittings so that strain relief is pro-
vided which will prevent pull from being
directly transmitted to joints or term nal
SCrews.

Portable cables over 600 volts, nominal. Ml ti conduct or
portable cable for use in supplying power to portable or
nmobi | e equi pnrent at over 600 volts, nom nal, shall consist
of No. 8 or l|arger conductors enploying flexible stranding.
Cabl es operated at over 2,000 volts shall be shielded for

t he purpose of confining the voltage stresses to the

i nsul ati on. G oundi ng conductors shall be provided.
Connectors for these cables shall be of a locking type with
provisions to prevent their opening or closing while

energi zed. Strain relief shall be provided at connections
and term nations. Portable cables may not be operated with
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(i)

(1)

splices unless the splices are of the permanent nol ded,

vul cani zed, or other approved type. Term nation encl osures
shal |l be suitably marked with a high voltage hazard warni ng,
and term nations shall be accessible only to authorized and
qual i fied personnel.

Fixture wires.

(1) General. Fixture wires shall be approved for the
vol tage, tenperature, and | ocation of use. A fixture
wire which is used as a grounded conductor shall be
i dentifi ed.

(2) Uses permitted. Fixture wires may be used:

(1) For installation in lighting fixtures and in
simlar equi pnment where encl osed or protected and
not subject to bending or twisting in use; or

(1i) For connecting lighting fixtures to the
branch-circuit conductors supplying the fixtures.

(3) Uses not permitted. Fixture wires nmay not be used as
branch-circuit conductors except as permtted for Cd ass
1 power limted circuits.

Equipment for general use.
(1) Lighting fixtures, lampholders, lamps, and receptacles.

(1) Fi xtures, |anphol ders, |anps, rosettes, and
receptacles may have no live parts normally
exposed to enpl oyee contact. However,
rosettes and cleat-type | anphol ders and
receptacles located at | east 8 feet above the
fl oor may have exposed parts.

(i) Handl anps of the portable type supplied
t hrough flexible cords shall be equipped with
a handl e of nol ded conposition or other
mat eri al approved for the purpose, and a
substantial guard shall be attached to the
| anphol der or the handl e.
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(2)

(3)

(4)

(rit) Lanphol ders of the screwshell type shall be
installed for use as | anphol ders only.
Lanphol ders installed in wet or danp
| ocations shall be of the weatherproof type.

(1v) Fi xtures installed in wet or danp | ocations
shal | be approved for the purpose and shal
be so constructed or installed that water
cannot enter or accunulate in wreways,
| anmphol ders, or other electrical parts.

Receptacles, cord connectors, and attachment plugs
(caps).

(1) Receptacles, cord connectors, and attachnment plugs
shal |l be constructed so that no receptacle or cord
connector will accept an attachnment plug with a
different voltage or current rating than that for
whi ch the device is intended. However, a 20-anpere
T-slot receptacle or cord connector may accept a
15- anpere attachnment plug of the sanme voltage
rating.

(1i) Areceptacle installed in a wet or danp | ocation
shall be suitable for the |ocation.

Appliances.

(1) Appl i ances, other than those in which the
current-carrying parts at high tenperatures
are necessarily exposed, nmay have no |ive
parts normally exposed to enpl oyee contact.

(1) A neans shall be provided to disconnect each
appl i ance.

(rit) Each appliance shall be marked with its
rating in volts and anperes or volts and
watts.

Motors. This paragraph applies to notors, notor
circuits, and controllers.

(1) In sight from. If specified that one piece of
equi pnent shall be "in sight fronf another
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(i)

pi ece of equi pnent, one shall be visible and
not nore than 50 feet fromthe other.

Disconnecting means.

(A)

(B)

(O

(D

A di sconnecting neans shall be | ocated
in sight fromthe controller |ocation
However, a single disconnecting neans
may be | ocated adjacent to a group of
coordi nated controll ers nounted adj acent
to each other on a nulti-notor contin-
uous process machine. The controller

di sconnecting neans for notor branch
circuits over 600 volts, nom nal, nay be
out of sight of the controller, if the
controller is marked with a warning

| abel giving the location and identifi-
cation of the disconnecting nmeans which
is to be |ocked in the open position.

The di sconnecti ng nmeans shall di sconnect
the notor and the controller from al
ungr ounded supply conductors and shal

be so designed that no pol e can be
oper at ed i ndependent|y.

If a notor and the driven nmachinery are
not in sight fromthe controller

| ocation, the installation shall conply
with one of the followi ng conditions:

(1) The controller disconnecting neans
shal | be capable of being |l ocked in
t he open position.

(2) A manually operable swtch that
wi |l disconnect the notor fromits
source of supply shall be placed in
sight fromthe notor |ocation

The di sconnecting nmeans shall plainly

i ndicate whether it is in the open (off)
or closed (on) position.
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(iii)

(iv)

(E) The disconnecting neans shall be readily
accessible. If nore than one di sconnect
is provided for the sane equi pnent, only
one need be readily accessible.

(F) An individual disconnecting neans shal
be provided for each notor, but a single
di sconnecting neans may be used for a
group of notors under any one of the
foll ow ng conditions:

(1) If a nunber of notors drive specia
parts of a single machine or piece
of apparatus, such as a netal or
woodwor ki ng machi ne, crane, or
hoi st ;

(2) If a group of notors is under the
protection of one set of branch-
circuit protective devices; or

(3) If agroup of notors is in a single
roomin sight fromthe |ocation of
t he di sconnecti ng neans.

Motor overload, short-circuit, and ground-
fault protection. Mtors, notor-control
apparatus, and notor branch-circuit
conductors shall be protected agai nst
overheating due to notor overloads or failure
to start, and agai nst short-circuits or
ground faults. These provisions shall not
require overload protection that will stop a
not or where a shutdown is likely to introduce
addi tional or increased hazards, as in the
case of fire punps, or where continued
operation of a notor is necessary for a safe
shut down of equi pnent or process and notor
over |l oad sensing devices are connected to a
supervi sed al arm

Protection of live parts - all voltages.

(A) Stationary notors having comut at ors,
collectors, and brush rigging |ocated
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(5)

i nside of nmotor end brackets and not
conductively connected to supply
circuits operating at nore than 150
volts to ground need not have such parts
guarded. Exposed live parts of notors
and controllers operating at 50 volts or
nore between term nals shall be guarded
agai nst accidental contact by any of the
fol | ow ng:

(1) By installation in a room or
encl osure that is accessible only
to qualified persons;

(2) By installation on a suitable
bal cony, gallery, or platform so
el evated and arranged as to excl ude
unqual i fi ed persons; or

(3) By elevation 8 feet or nore above

the fl oor.

(B) Were live parts of notors or control -
| ers operating at over 150 volts to
ground are guarded agai nst acci dent al
contact only by | ocation, and where
adj ustnent or other attendance nay be
necessary during the operation of the
apparatus, suitable insulating mats or
pl atforns shall be provided so that the
attendant cannot readily touch live
parts unless standing on the mats or
pl at f or ns.

Transformers.

(1) The foll owm ng paragraphs cover the instal-
lation of all transforners except the
fol | ow ng:

(A) Current transforners;

(B) Dry-type transfornmers installed as a

conponent part of other apparatus;
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(i)

(iii)

(iv)

(v)

(vi)

(© Transformers which are an integral part
of an X-ray, high frequency, or
el ectrostatic-coating apparat us;

(D) Transformers used with Cdass 2 and C ass
3 circuits, sign and outline |ighting,
el ectric discharge lighting, and
power-limted fire-protective signaling
circuits; and

(E) Liquid-filled or dry-type transforners
used for research, devel opnent, or
testing, where effective safeguard
arrangenents are provided.

The operating voltage of exposed live parts
of transforner installations shall be

i ndi cated by warning signs or visible
mar ki ngs on the equi pnment or structure.

Dry-type, high fire point |iquid-insulated,
and askarel -insul ated transforners installed
i ndoors and rated over 35kV shall be in a
vaul t .

|f they present a fire hazard to enpl oyees,
oil-insulated transforners installed i ndoors
shall be in a vault.

Conmbusti bl e material, conmbustible buil dings
and parts of buildings, fire escapes, and
door and w ndow openi ngs shall be saf eguarded
fromfires which may originate in oil-

i nsul ated transfornmers attached to or

adj acent to a building or conbustible

mat eri al .

Transfornmer vaults shall be constructed so as
to contain fire and conbustible |iquids
within the vault and to prevent unauthorized
access. Locks and | atches shall be so
arranged that a vault door can be readily
opened fromthe inside.
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(6)

(7)

(vii) Any pipe or duct systemforeign to the vault
installation may not enter or pass through a
transforner vault.

(viii) Materials may not be stored in transforner
vaul ts.

Capacitors.

(1) Al capacitors, except surge capacitors or
capacitors included as a conponent part of other
apparatus, shall be provided with an automatic
means of draining the stored charge after the
capacitor is disconnected fromits source of

suppl y.

(ii) Capacitors rated over 600 volts, nom nal, shal
conply with the follow ng additional requirenents:

(A) Isolating or disconnecting switches (with no
interrupting rating) shall be interl ocked
with the load interrupting device or shall be
provided with prom nently displayed caution
signs to prevent switching | oad current.

(B) For series capacitors (see 1910.302(b)(3)),
the proper switching shall be assured by use
of at |east one of the follow ng:

(1) Mechanically sequenced isol ating and
bypass sw tches,

(2) Interlocks, or

(3) Switching procedure prom nently
di spl ayed at the switching | ocation.

Storage batteries. Provisions shall be made for
sufficient diffusion and ventilation of gases from
storage batteries to prevent the accunul ati on of
expl osi ve m xtures.
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(a)

(b)

1910.306 - SPECIFIC PURPOSE EQUIPMENT
AND INSTALLATIONS

Electric signs and outline lighting.

(1) Disconnecting means. Signs operated by electronic or
el ectromechani cal controllers |ocated outside the sign
shal | have a di sconnecting neans | ocated inside the
controller enclosure or wthin sight of the controller
| ocation, and it shall be capable of being |ocked in
t he open position. Such disconnecting neans shall have
no pol e that can be operated independently, and it
shal | open all ungrounded conductors that supply the
controller and sign. Al other signs, except the
portable type, and all outline lighting installations
shal | have an externally operabl e disconnecting neans
whi ch can open all ungrounded conductors and is within
the sight of the sign or outline lighting it controls.

(2) Doors or covers giving access to uninsul ated parts of
i ndoor signs or outline lighting exceeding 600 volts
and accessible to other than qualified persons shal
either be provided with interlock swtches to dis-
connect the primary circuit or shall be so fastened
that the use of other than ordinary tools will be
necessary to open them

Cranes and hoists. This paragraph applies to the
installation of electric equipnment and wring used in
connection wth cranes, nonorail hoists, hoists, and al
runways.

(1) Disconnecting means. A readily accessi bl e disconnecting
nmeans.

(1) shall be provided between the runway contact
conductors and the power supply.

(ii1) Another disconnecting neans, capable of being
| ocked in the open position, shall be provided in
the I eads fromthe runway contact conductors or
ot her power supply on any crane or nonorail hoist.
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(c)

(2)

(3)

(A If this additional disconnecting neans i s not
readily accessible fromthe crane or nonorai
hoi st operating station, neans shall be pro-
vided at the operating station to open the
power circuit to all notors of the crane or
nmonor ai | hoi st.

(B) The additional disconnect may be omtted if a
nmonor ai | hoi st or hand-propelled crane bridge
installation neets all of the foll ow ng:

(1) The unit is floor controlled;

(2) The unit is wthin view of the power
supply di sconnecting neans; and

(3) No fixed work platform has been provided
for servicing the unit.

Control. Alimt switch or other device shall be
provided to prevent the | oad bl ock from passing the
safe upper limt of travel of any hoisting nechanism

Clearance. The dinension of the working space in the
direction of access to live parts which nay require
exam nation, adjustnment, servicing, or maintenance
while alive shall be a mninmumof 2 feet 6 inches.
Where controls are enclosed in cabinets, the door(s)
shal |l either open at |east 90 degrees or be renovabl e.

Elevators, dumbwaiters, escalators, and moving walks.

(1)

(2)

Disconnecting means. El evators, dunbwaiters,

escal ators, and noving wal ks shall have a single neans
for disconnecting all ungrounded main power supply
conductors for each unit.

Warning signs. |If interconnections between control
panel s are necessary for operation of the systemon a
multicar installation that remains energi zed froma
source other than the disconnecting neans, a warning
sign shall be nounted on or adjacent to the discon-
necting nmeans. The sign shall be clearly |egible and
shall read "Warning - Parts of the control panel are
not de-energized by this switch." (See 1910.302(b)(3))
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(d)

(e)

()

(3) Control panels. |[If control panels are not |ocated in
t he sane space as the drive machine, they shall be
| ocated in cabinets with doors or panels capabl e of
bei ng | ocked cl osed.

Electric welders - disconnecting means.

(1) A disconnecting neans shall be provided in the supply
circuit for each notor-generator arc wel der, and for
each AC transfornmer and DC rectifier arc wel der which
is not equipped with a disconnect nounted as an
integral part of the welder.

(2) A switch or circuit breaker shall be provided by which
each resistance welder and its control equipnment can be
isolated fromthe supply circuit. The anpere rating of
t hi s di sconnecting neans may not be | ess than the
supply conduct or anpacity.

Data processing systems - disconnecting means. A

di sconnecti ng neans shall be provided to di sconnect the
power to all electronic equipnment in data processing or
conputer roons. This disconnecting nmeans shall be controlled
fromlocations readily accessible to the operator at the
principal exit doors. There shall also be a simlar

di sconnecting neans to di sconnect the air conditioning
system serving this area.

X-Ray equipment. This paragraph applies to X-ray equi pnent
for other than nedical or dental use.

(1) Disconnecting means.

(1) A disconnecting neans shall be provided in the
supply circuit. The di sconnecting neans shall be
operable froma location readily accessible from
the X-ray control. For equi pnent connected to a
120-volt branch circuit of 30 anperes or less, a
groundi ng-type attachnent plug cap and receptacle
of proper rating may serve as a disconnecting
nmeans.

(1i) If nore than one piece of equipnent is operated

fromthe sane high-voltage circuit, each piece or
each group of equipnent as a unit shall be
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provided with a high-voltage switch or equival ent
di sconnecting neans. This di sconnecting nmeans
shal |l be constructed, enclosed, or |ocated so as
to avoid contact by enployees with its |live parts.

(2) Control.

(i) Radiographic and fluoroscopic types. Radi ographic
and fluoroscopic-type equi pnent shall be effec-
tively enclosed or shall have interlocks that
de-energi ze the equi pnent automatically to prevent
ready access to live current-carrying parts.

(11) Diffraction and irradiation types. Diffraction-
and irradiation-type equi pnent shall be provided
wth a neans to indicate when it is energized
unl ess the equi pnent or installation is
effectively enclosed or is provided with
interlocks to prevent access to live
current-carrying parts during operation.

(g) Induction and dielectric heating equipment.

(1) Scope. Paragraphs (g)(2) and (g)(3) of this section
cover induction and dielectric heating equipnent and
accessories for industrial and scientific applications,
but not for nedical or dental applications or for
appl i ances.

(2) Guarding and grounding.

(i) Enclosures. The converting apparatus
(it ncluding the DC |ine) and high-frequency
electric circuits (excluding the output
circuits and renote-control circuits) shal
be conpletely contained within encl osures of
nonconbusti ble material .

(1) Panel controls. Al panel controls shall be
of dead-front construction.

(rit) Access to internal equipment. \Were doors are
used for access to voltages from500 to 1000
volts AC or DC, either door |ocks or inter-
| ocks shall be provided. Were doors are used
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(3)

for access to voltages of over 1000 volts AC
or DC, either nechanical |ockouts with a

di sconnecting neans to prevent access until
voltage is renoved fromthe cubicle, or both
door interlocking and nechani cal door | ocks,
shal | be provided.

(1v) Warning labels. "Danger" |abels shall be
attached on the equi pnent and shall be
plainly visible even when doors are open or
panel s are renoved from conpartnents
cont ai ni ng vol tages of over 250 volts AC or
DC

(v) Work applicator shielding. Protective cages
or adequate shielding shall be used to guard
wor k applicators other than induction heating
coils. Induction heating coils shall be
protected by insulation and/or refractory
materials. Interlock swtches shall be used
on all hinged access doors, sliding panels,
or other such neans of access to the
applicator. Interlock switches shall be
connected in such a manner as to renove al
power fromthe applicator when any one of the
access doors or panels is open. Interlocks on
access doors or panels are not required if
the applicator is an induction heating coi
at DC ground potential or operating at |ess
than 150 volts AC.

(vi) Disconnecting means. A readily accessible
di sconnecti ng neans shall be provided by
whi ch each unit of heating equi pnent can be
isolated fromits supply circuit.

Remote control. If renote controls are used for

appl ying power, a selector switch shall be provided and
interl ocked to provide power fromonly one control

point at a tine. Swi tches operated by foot pressure
shal |l be provided with a shield over the contact button
to avoi d accidental closing of the swtch.
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(h)

Electrolytic cells.

(1)

(2)

(3)

Scope. These provisions for electrolytic cells apply to
the installation of the electrical conponents and
accessory equi pnent of electrolytic cells, electrolytic
cell lines, and process power supply for the production
of al um num cadm um chlorine, copper, fluorine,

hydr ogen peroxi de, magnesi um sodi um sodium chlorate,
and zinc. Cells used as a source of electric energy and
for electroplating processes and cells used for produc-
tion of hydrogen are not covered by these provisions.

Definitions applicable to this paragraph

Cell line: An assenbly of electrically interconnected
electrolytic cells supplied by a source of direct-
current power.

Cell line attachments and auxiliary equipment: Cel
line attachnments and auxiliary equi prent include, but
are not limted to: auxiliary tanks; process piping;
duct work; structural supports; exposed cell line
conductors; conduits and ot her raceways; punps;

posi tioning equi prrent and cell cutout or by-pass

el ectrical devices. Auxiliary equipnent also includes
tools, welding machi nes, crucibles, and other portable
equi pnent used for operation and mai ntenance within the
el ectrolytic cell Iine working zone. In the cell |ine
wor ki ng zone, auxiliary equi pnment includes the exposed
conductive surfaces of ungrounded cranes and crane-
nmount ed cel | -servi cing equi pnent.

Cell line working zone: The cell line working zone is
t he space envel ope wherein operation or maintenance is
normal Iy performed on or in the vicinity of exposed

energi zed surfaces of cell lines or their attachnents.

Electrolytic Cells: A receptacle or vessel in which

el ectrochem cal reactions are caused by applying energy
for the purpose of refining or producing usable
mat eri al s.

Application. Installations covered by paragraph (h)

of this section shall conply with all applicable
provi sions of this subpart, except as foll ows:
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(4)

(5)

(6)

(i)

(i)

(iii)

Overcurrent protection of electrolytic cel
DC process power circuits need not conply
with the requirenents of 1910. 304(e).

Equi prrent | ocated or used within the cell

[ ine working zone or associated with the cel
line DC power circuits need not conply with
t he provisions of 1910. 304(f).

Electrolytic cells, cell line conductors,
cell line attachnments, and the wring of
auxi liary equi pnent and devices within the
cell line working zone need not conply with
the provisions of 1910. 303, and 1910. 304(b)
and (c).

Disconnecting means.

(i)

(i)

| f nmore than one DC cell line process power supply
serves the sane cell |line, a disconnecting neans
shall be provided on the cell line circuit side of

each power supply to disconnect it fromthe cel
line circuit.

Renovabl e i nks or renovabl e conductors may be
used as the disconnecting neans.

Portable electric equipment.

(i)

(i)

The frames and encl osures of portable electric

equi pnent used within the cell |ine working zone
may not be grounded. However, these frames and
encl osures may be grounded if the cell Iine

circuit voltage does not exceed 200 volts DC or
if the frames are guarded.

Ungrounded portable electric equi pnment shall be
distinctively marked and nay not be interchange-
able with grounded portable electric equipnent.

Power supply circuits and receptacles for portable
electric equipment.
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(7)

(i)

(i)
(iii)
Fixed and

(i)

(i)

(iii)

Crcuits supplying power to ungrounded
receptacles for hand-held, cord and

pl ug- connect ed equi pnent shall be el ec-
trically isolated fromany distribution
system suppl yi ng areas other than the cel

[ ine working zone and shall be ungrounded.
Power for these circuits shall be supplied
t hrough isolating transforners.

Receptacl es and their mating plugs for
ungrounded equi pnent may not have provi sion
for a grounding conductor and shall be of a
configuration which prevents their use for
equi prent required to be grounded.

Receptacles on circuits supplied by an
isolating transfornmer with an ungrounded
secondary shall have a distinctive config-
uration, shall be distinctively marked, and
may not be used in any other location in the
pl ant .

portable electric equipment.

AC systens supplying fixed and portable
el ectric equipnent within the cell line
wor ki ng zone need not be grounded.

Exposed conductive surfaces, such as electric
equi pnent housi ngs, cabinets, boxes, notors,
raceways and the like that are within the
cell line working zone need not be grounded.

Auxiliary electrical devices, such as notors,
transducers, sensors, control devices, and

al arms, nmounted on an electrolytic cell or

ot her energi zed surface, shall be connected
by any of the follow ng neans:

(A) Milticonductor hard usage or extra hard
usage fl exible cord;

(B) Wre or cable in suitable raceways; or
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(8)

(9)

(C©) Exposed netal conduit, cable tray,
arnored cable, or simlar netallic
systens installed with insulating breaks
such that they will not cause a
potentially hazardous el ectri cal
condi ti on.

(iv) Fi xed el ectric equi pmrent may be bonded to the
ener gi zed conductive surfaces of the cel
line, its attachnents, or auxiliaries. If
fixed electric equipnment is nounted on an
energi zed conductive surface, it shall be
bonded to that surface.

Auxiliary nonelectric connections. Auxiliary

nonel ectric connections, such as air hoses, water
hoses, and the like, to an electrolytic cell, its
attachnments, or auxiliary equipnment may not have

conti nuous conductive reinforcing wire, arnor, braids,
and the |like. Hoses shall be of a nonconductive

mat eri al .

Cranes and hoists.

(1) The conductive surfaces of cranes and hoists that
enter the cell line working zone need not be
grounded. The portion of an overhead crane or
hoi st which contacts an energi zed el ectrol ytic
cell or energized attachnments shall be insul ated
from ground.

(1i) Renote crane or hoist controls which may introduce
hazardous el ectrical conditions into the cell |ine
wor ki ng zone shall enploy one or nore of the
foll ow ng systens:

(A) Insulated and ungrounded control circuit;

(B) Nonconductive rope operator;

(© Pendant pushbutton wi th nonconductive
supporting neans and havi ng nonconducti ve

surfaces or ungrounded exposed conductive
surfaces; or
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(i)

(1)

(D) Radio.

Electrically driven or controlled irrigation machines. (See
1910.302(b) (3))

(1)

(2)

Lightning protection. If an electrically driven or
controlled irrigation machine has a stationary point, a
driven ground rod shall be connected to the machi ne at
the stationary point for Iightning protection.

Disconnecting means. The mai n di sconnecting neans for a
center pivot irrigation machine shall be |ocated at the
poi nt of connection of electrical power to the machine
and shall be readily accessible and capabl e of being

| ocked in the open position. A disconnecting neans
shal | be provided for each notor and controller.

Swimming pools, fountains, and similar installations.

(1)

(2)

Scope. Paragraphs (j)(2) through (j)(5) of this section
apply to electric wiring for and equi pnent in or

adj acent to all sw mm ng, wading, therapeutic, and
decorative pools and fountains, whether permanently
installed or storable, and to netallic auxiliary

equi pnent, such as punps, filters, and simlar

equi pnent. Therapeutic pools in health care facilities
are exenpt fromthese provisions.

Lighting and receptacles.

(1) Receptacles. A single receptacle of the |ocking
and groundi ng type that provides power for a
permanently installed swi mm ng pool recirculating
punp notor may be | ocated not Iess than 5 feet
fromthe inside walls of a pool. Al other
receptacles on the property shall be | ocated at
| east 10 feet fromthe inside walls of a pool.
Receptacl es which are located within 15 feet of
the inside walls of the pool shall be protected by
ground-fault circuit interrupters.

Note: In determ ning these dinensions, the

di stance to be neasured is the shortest path the
supply cord of an appliance connected to the
receptacle would follow w thout piercing a floor,

52



(3)

wal |, or ceiling of a building or other effective
per manent barrier.

(1i) Lighting fixtures and lighting outlets.

(A) Unless they are 12 feet above the maxi num
water level, lighting fixtures and |ighting
outlets may not be installed over a pool or
over the area extending 5 feet horizontally
fromthe inside walls of a pool. However, a
lighting fixture or lighting outlet which has
been installed before April 16, 1981, may be
| ocated |l ess than 5 feet neasured horizon-
tally fromthe inside walls of a pool if it
is at least 5 feet above the surface of the
maxi mum wat er | evel and shall be rigidly
attached to the existing structure. It shal
al so be protected by a ground-fault circuit
interrupter installed in the branch circuit
supplying the fixture.

(B) Unless installed 5 feet above the maxi mum
water level and rigidly attached to the
structure adjacent to or enclosing the pool,
lighting fixtures and lighting outlets
installed in the area extendi ng between 5
feet and 10 feet horizontally fromthe inside
wal | s of a pool shall be protected by a
ground-fault circuit interrupter.

Cord and plug-connected equipment. Fl exible cords used
with the foll ow ng equi pnent may not exceed 3 feet in

| ength and shall have a copper equi pnent groundi ng
conductor with a groundi ng-type attachnment plug.

(1) Cord and plug-connected lighting fixtures
installed within 16 feet of the water surface of
permanently installed pools.

(1i) OGher cord and plug-connected, fixed or stationary
equi pnent used with permanently installed pools.
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(4) Underwater equipment.

(1) Aground-fault circuit interrupter shall be
installed in the branch circuit supplying
underwater fixtures operating at nore than 15
vol ts. Equi pnent installed underwater shall be
approved for the purpose.

(1i1) No underwater lighting fixtures may be installed
for operation at over 150 volts between
conduct or s.

(5) Fountains. All electric equipnment operating at nore
than 15 volts, including power supply cords, used with
fountains shall be protected by ground-fault circuit
interrupters. (See 1910.302(b)(3))

1910.307 - HAZARDOUS (CLASSIFIED) LOCATIONS

(a)

Scope. This section covers the requirenments for electric
equi pnrent and wiring in |locations which are classified
dependi ng on the properties of the flammabl e vapors, |iquids
or gases, or conbustible dusts or fibers which may be
present therein and the likelihood that a flammabl e or
conbusti bl e concentration or quantity is present. Hazardous
(classified) | ocations may be found in occupancies such as,
but not limted to, the following: aircraft hangars, gaso-

I ine dispensing and service stations, bulk storage plants
for gasoline or other volatile flammble |iquids, paint-
finishing process plants, health care facilities, agricul-
tural or other facilities where excessive conbustible dusts
may be present, marinas, boat yards, and petrol eum and

chem cal processing plants. Each room section or area shal
be considered individually in determning its classifica-
tion. These hazardous (classified) |ocations are assigned
si x designations as foll ows:
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(b)

d ass Division 1

I,
Class |, Division 2
Class Il, Division 1
Class Il, Division 2
Class IIl, Division 1
Class IIl, Division 2

For definitions of these |ocations see 1910.399(a). A
applicable requirements in this subpart shall apply to
hazardous (classified) |locations, unless nodified by
provi sions of this section.

Electrical installations. Equi pnent, w ring nethods, and
installations of equipnment in hazardous (cl assified)

| ocations shall be intrinsically safe, approved for the
hazardous (classified) |location, or safe or for the
hazardous (classified) |ocation. Requirenents for each of
these options are as foll ows:

(1) Intrinsically safe. Equi pnment and associated wring
approved as intrinsically safe shall be permtted in
any hazardous (classified) location for which it is
appr oved.

(2) Approved for the hazardous (classified) location.

(1) Equi prent shall be approved not only for the class
of location but also for the ignitable or conbus-
tible properties of the specific gas, vapor, dust,
or fiber that will be present.

Note: NFPA 70, the National Electrical Code, lists
or defines hazardous gases, vapors, and dusts by
"Groups" characterized by their ignitable or
conbusti bl e properties.

(11) Equiprent shall be marked to show the cl ass,
group, and operating tenperature or tenperature
range, based on operation in a 40 degrees C
anbient, for which it is approved. The tenperature
mar ki ng may not exceed the ignition tenperature of
the specific gas or vapor to be encountered.
However, the follow ng provisions nodify this
mar ki ng requirenment for specific equi pnent:
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(A) Equi prrent of the non-heat-producing type,
such as junction boxes, conduit, and
fittings, and equi pnent of the heat-producing
type having a maxi num tenperature not nore
than 100 degrees C (212 degrees F) need not
have a marked operating tenperature or
t emper at ure range.

(B) Fixed lighting fixtures marked for use in
Class |, Division 2 locations only, need not
be marked to indicate the group.

(C Fixed general -purpose equi pnment in Cass |
| ocations, other than lighting fixtures,
which is acceptable for use in Cass |
Division 2 |ocations need not be marked with
the class, group, division, or operating
t emper at ure.

(D) Fixed dust-tight equipnent, other than
lighting fixtures, which is acceptable for
use in Cass Il, Division 2 and Cass 11
| ocati ons need not be marked with the cl ass,
group, division, or operating tenperature.

(3) Safe for the hazardous (classified) location. Equi pnent
which is safe for the location shall be of a type and
desi gn which the enpl oyer denonstrates will provide
protection fromthe hazards arising fromthe conbusti -
bility and flammability of vapors, |iquids, gases,
dusts, or fibers.

Note: The National Electrical Code, NFPA 70, contains
gui delines for determning the type and design of

equi pnent and installations which will neet this
requi renent. The guidelines of this docunent address
electric wiring, equipnent, and systens installed in
hazardous (classified) |ocations and contain specific
provisions for the followng: wring nmethods, wring
connections; conductor insulation, flexible cords,
seal ing and drai nage, transforners, capacitors,
switches, circuit breakers, fuses, notor controllers,
receptacles, attachnent plugs, neters, relays,
instrunments, resistors, generators, notors, lighting
fixtures, storage battery chargi ng equi pnent, electric
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(¢c)

(d)

cranes, electric hoists and simlar equipnment, utiliza-
tion equi pnent, signaling systens, alarm systens,
remote control systens, |ocal |oud speaker and com
muni cation systens, ventilation piping, |live parts,

i ghtning surge protection, and groundi ng. Conpliance
with these guidelines will constitute one neans, but
not the only neans, of conpliance with this paragraph.

Conduits. Al conduits shall be threaded and shall be made
wrench-tight. Where it is inpractical to make a threaded
joint tight, a bonding junper shall be utilized.

Equipment in Division 2 locations. Equi pnent that has been
approved for a Division 1 location may be installed in a
Division 2 location of the sanme class and group.
Cener al - pur pose equi pnment or equi pnent i n general -purpose
encl osures may be installed in Division 2 locations if the
equi pnent does not constitute a source of ignition under
nor mal operating conditions.

1910.308 - SPECIAL SYSTEMS

(a)

Systems over 600 volts, nominal. Paragraphs (a)(1) through
(4) of this section cover the general requirenents for al
circuits and equi pnent operated at over 600 volts.

(1) Wiring methods for fixed installations.

(i) Above-ground conductors shall be installed in
rigid metal conduit, in internedi ate netal
conduit, in cable trays, in cablebus, in other
sui tabl e raceways, or as open runs of netal-clad
cable suitable for the use and purpose. However,
open runs of non-netallic-sheathed cable or of
bare conductors or busbars may be installed in
| ocations accessible only to qualified persons.
Metal lic shielding conponents, such as tapes,
wires, or braids for conductors, shall be
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(i)

grounded. Open runs of insulated wres and cabl es
having a bare | ead sheath or a braided outer

covering shall be supported in a manner designed
to prevent physical damage to the braid or sheath

Conduct ors energing fromthe ground shall be
encl osed in approved raceways. (See 1910. 302

(b)(3))

(2) Interrupting and isolating devices.

(i)

(i)

(iii)

Circuit breaker installations |ocated indoors
shal | consist of netal-enclosed units or
fire-resistant cell-nounted units. In

| ocations accessible only to qualified
personnel , open nounting of circuit breakers
is permtted. A neans of indicating the open
and cl osed position of circuit breakers shal
be provi ded.

Fused cutouts installed in buildings or
transforner vaults shall be of a type

approved for the purpose. They shall be
readily accessible for fuse replacenent.

A neans shall be provided to conpletely

i sol ate equi pment for inspection and repairs.
| sol ati ng nmeans which are not designed to
interrupt the load current of the circuit
shall be either interlocked with an approved
circuit interrupter or provided with a sign
war ni ng agai nst openi ng them under | oad.

(3) Mobile and portable equipment.

(i)

Power cable connections to mobile machines. A
metal lic enclosure shall be provided on the nobile
machi ne for enclosing the termnals of the power
cable. The enclosure shall include provisions for
a solid connection for the ground wire(s) term nal
to effectively ground the machine frane. The

met hod of cable term nation used shall prevent any
strain or pull on the cable fromstressing the

el ectrical connections. The encl osure shall have
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(i)

provi sion for |ocking so only authorized qualified
persons may open it and shall be marked with a
sign warning of the presence of energized parts.

Guarding live parts. Al energized swtching and
control parts shall be enclosed in effectively
grounded netal cabinets or enclosures. Crcuit
breakers and protective equi pnent shall have the
operating neans projecting through the netal

cabi net or enclosure so these units can be reset
w t hout | ocked doors bei ng opened. Encl osures and
met al cabinets shall be | ocked so that only

aut hori zed qualified persons have access and shal
be marked with a sign warning of the presence of
energi zed parts. Collector ring assenblies on
revol vi ng-type machi nes (shovels, draglines, etc.)
shal | be guarded.

(4) Tunnel installation.

(i)

(i)

Application. The provisions of this paragraph
apply to installation and use of high-voltage
power distribution and utilization equi pnent
which is portable and/or nobile, such as
substations, trailers, cars, nobile shovels,
draglines, hoists, drills, dredges, conpres-
sors, punps, conveyors, and underground
excavat ors.

Conductors. Conductors in tunnels shall be
installed in one or nore of the foll ow ng:

(A) Metal conduit or other netal raceway,
(B) Type MC cable, or

(© Oher approved mnulticonductor cable.
Conductors shall also be so | ocated or
guarded as to protect them from physi cal
damage. Mul ticonduct or portable cable may
supply nobil e equi pnent. An equi pnent

groundi ng conductor shall be run with circuit
conductors inside the netal raceway or inside
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the multi conductor cable jacket. The equi p-
ment groundi ng conductor may be insul ated or
bar e.

(rit) Guarding live parts. Bare term nals of
transforners, switches, notor controllers,
and ot her equi pnment shall be enclosed to
prevent accidental contact with energized
parts. Enclosures for use in tunnels shall be
dri p- proof, weatherproof, or subnersible as
required by the environnental conditions.

(1v) Disconnecting means. A di sconnecting neans
t hat simultaneously opens all ungrounded
conductors shall be installed at each
transfornmer or notor | ocation.

(v) Grounding and bonding. All nonenergi zed net al
parts of electric equi pnment and netal race-
ways and cabl e sheaths shall be effectively
grounded and bonded to all netal pipes and
rails at the portal and at intervals not
exceedi ng 1000 feet throughout the tunnel.

(b) Emergency power systems.

(1)

(2)

(3)

Scope. The provisions for energency systenms apply to
circuits, systens, and equi pnment intended to supply
power for illum nation and special |oads, in the event
of failure of the normal supply.

Wiring methods. Energency circuit wiring shall be kept
entirely independent of all other wiring and equi pnment
and may not enter the sanme raceway, cable, box, or
cabinet or other wiring except either where common
circuit elenents suitable for the purpose are required,
or for transferring power fromthe normal to the

ener gency source.

Emergency i1llumination. \Were energency lighting is
necessary, the systemshall be so arranged that the
failure of any individual lighting elenment, such as the
burning out of a light bulb, cannot |eave any space in
total darkness.
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(c) Class 1, Class 2, and Class 3 remote control, signaling, and
power-limited circuits.

(1)

Classification. Cass 1, Cass 2, or Class 3 renote
control, signaling, or power-limted circuits are
characterized by their usage and el ectrical power
limtation which differentiates themfromlight and
power circuits. These circuits are classified in
accordance wth their respective voltage and power
[imtations as summarized in paragraphs (c)(1)(i)
through (c)(1)(iii) of this section.

(1) Class 1 circuits.

(A) ACass 1 power-limted circuit is
supplied froma source having a rated
out put of not nore than 30 volts and
1000 volt-anperes.

(B) A Cass 1 renote control circuit or a
Class 1 signaling circuit has a voltage
whi ch does not exceed 600 volts;
however, the power output of the source
need not be |limted.

(1) Class 2 and Class 3 circuits.

(A) Power for Class 2 and Class 3 circuits
islimted either inherently (in which
no overcurrent protection is required)
or by a conbination of a power source
and overcurrent protection.

(B) The maximumcircuit voltage is 150 volts
AC or DC for a Class 2 inherently
l[imted power source, and 100 volts AC
or DC for a Cass 3 inherently limted
power source.

(© The maximumcircuit voltage is 30 volts
AC and 60 volts DC for a O ass 2 power
source limted by overcurrent protec-
tion, and 150 volts AC or DC for a O ass
3 power source limted by overcurrent
prot ection.
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(d)

(2)

Fire

(1)

(2)

(3)

(4)

(iii1) The maxi mum circuit voltages in paragraphs
(co)(D (i) and (c)(1)(ii) of this section
apply to sinusoidal AC or continuous DC power
sources, and where wet contact occurrence is
not |ikely.

Marking. A Class 2 or Cass 3 power supply unit shal

be durably marked where plainly visible to indicate the
class of supply and its electrical rating. (See

1910. 302(b) (3))

protective signaling systems. (See 1910.302(b)(3))

Classifications. Fire protective signaling circuits
shall be classified either as non-power limted or
power |imted.

Power sources. The power sources for use with fire
protective signaling circuits shall be either power
limted or nonlimted as foll ows:

(1) The power supply of non-power-limted fire
protective signaling circuits shall have an out put
vol tage not in excess of 600 volts.

(1i) The power for power-limted fire protective
signaling circuits shall be either inherently
limted, in which no overcurrent protection is
required, or limted by a conbination of a power
source and overcurrent protection.

Non-power-limited conductor location. Non-power-limted
fire protective signaling circuits and Class 1 circuits
may occupy the sanme encl osure, cable, or raceway
provided all conductors are insulated for maxi num

vol tage of any conductor within the enclosure, cable,

or raceway. Power supply and fire protective signaling
circuit conductors are permtted in the sanme encl osure,
cable, or raceway only if connected to the sane

equi pnent .

Power-limited conductor location. \Were open conductors
are installed, power-limted fire protective signaling
circuits shall be separated at |east 2 inches from

conductors of any light, power, Cass 1, and non-power -
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(5)

limted fire protective signaling circuits unless a
special and equally protective nethod of conductor
separation is enployed. Cables and conductors of two or
nore power-limted fire protective signaling circuits
or Class 3 circuits are permtted in the sane cabl e,
encl osure, or raceway. Conductors of one or nore C ass
2 circuits are permtted within the sane cabl e,

encl osure, or raceway wth conductors of power-limted
fire protective signaling circuits provided that the
insulation of Cass 2 circuit conductors in the cable,
encl osure, or raceway is at |east that needed for the
power-limted fire protective signaling circuits.

Identification. Fire protective signaling circuits
shall be identified at termnal and junction |ocations
in a manner which will prevent unintentional inter-
ference with the signaling circuit during testing and
servicing. Power-limted fire protective signaling
circuits shall be durably marked as such where plainly
vi sible at term nations.

(e) Communications systems.

(1)

(2)

Scope. These provisions for comrunication systens apply
to such systens as central -station-connected and
non-central -stati on-connected tel ephone circuits, radio
and television receiving and transmtting equi pnent,

i ncluding community antenna tel evision and radio
distribution systens, tel egraph, district nmessenger,
and outside wiring for fire and burglar alarm and
simlar central station systens. These installations
need not conply with the provisions of 1910. 303 through
1910. 308(d), except 1910.304(c)(1) and 1910.307(b).

Protective devices.

(1) Communication circuits so |located as to be exposed
to accidental contact with light or power conduc-
tors operating at over 300 volts shall have each
circuit so exposed provided with a protector
approved for the purpose.
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(3)

(4)

(1i1) Each conductor of a lead-in from an outdoor
antenna shall be provided with an antenna
di scharge unit or other suitable neans that wll
drain static charges fromthe antenna system

Conductor location.
(1) Outside of buildings.

(A) Receiving distribution |lead-in or
aerial -drop cables attached to buil di ngs
and |l ead-in conductors to radio trans-
mtters shall be so installed as to
avoi d the possibility of accidental
contact with electric light or power
conduct ors.

(B) The clearance between | ead-in conductors
and any |ightning protection conductors
may not be less than 6 feet.

(1) On poles. Were practicable, communication
conductors on poles shall be |ocated bel ow
the light or power conductors. Comrunications
conductors may not be attached to a cross arm
that carries light or power conductors.

(rit) Inside of buildings. Indoor antennas,
| ead-ins, and other communi cation conductors
attached as open conductors to the inside of
bui I dings shall be |ocated at | east 2 inches
from conductors of any |ight or power or
Class 1 circuits unless a special and equally
protective nethod of conductor separation,
approved for the purpose, is enployed.

Equipment location. Qutdoor netal structures supporting
antennas, as well as self-supporting antennas such as
vertical rods or dipole structures, shall be |located as
far away from overhead conductors of electric light and
power circuits of over 150 volts to ground as necessary
to avoid the possibility of the antenna or structure
falling into or meking accidental contact with such
circuits.
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(5)

Grounding.

(i)

(i)

(iii)

Lead-in conductors. |If exposed to contact
with electric Iight and power conductors, the
met al sheath of aerial cables entering
bui | di ngs shall be grounded or shall be
interrupted close to the entrance to the

buil ding by an insulating joint or equival ent
device. Were protective devices are used,

t hey shall be grounded in an approved manner.

Antenna structures. Msts and net al
structures supporting antennas shall be
permanent|ly and effectively grounded w t hout
splice or connection in the grounding
conduct or.

Equipment enclosures. Transnitters shal

be enclosed in a netal frame or grill or
separated fromthe operating space by a
barrier, all metallic parts of which are
effectively connected to ground. All external
nmet al handl es and controls accessible to the
operating personnel shall be effectively
grounded. Unpowered equi pnent and encl osures
shal | be consi dered grounded where connected
to an attached coaxial cable with an
effectively grounded netallic shield.

1910.309 - 1910.330 [Reserved]
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1910.331

Scope

(a)

(b)

(c)

Covered work by both qualified and unqualified persons.

The provisions of 1910. 331 through 1910. 335 cover el ectri cal
safety-rel ated work practices for both qualified persons
(those who have training in avoiding the electrical hazards
of working on or near exposed energized parts) and unquali -
fied persons (those wwth [ittle or no such training) working
on, near, or wwth the following installations:

(1) Premises wiring. Installations of electric conduc-
tors and equi pnent within or on buil dings or other
structures, and on other prem ses such as yards,
carnival, parking, and other lots, and industri al
subst ati ons;

(2) Wiring for connection to supply. Installations of
conductors that connect to the supply of electricity;
and

(3) Other wiring. Installations of other outside
conductors on the prem ses.

(4) Optical fiber cable. Installations of optical fiber
cabl e where such installations are nmade along with
el ectric conductors.

Note: See 1910.399 for the definition of "qualified
person.” See 1910.332 for training requirenents that apply
to qualified and unqualified persons.

Other covered work by unqualified persons. The provisions of
1910. 331 through 1910. 335 al so cover work perforned by
unqual i fied persons on, near, or with the installations
listed in paragraphs (c)(1) through (c)(4) of this section.

Excluded work by qualified persons. The provisions of

1910. 331 through 1910. 335 do not apply to work perfornmed by
qualified persons on or directly associated with the
follow ng installations:

69



(1)

Generation, transmission, and distribution
installations. Installations for the generation,
control, transformation, transm ssion, and distri-
bution of electric energy (including comunication and
metering) located in buildings used for such purposes
or | ocated outdoors.

Note 1: Work on or directly associated with
installations of utilization equi pnent used for

pur poses ot her than generating, transmtting, or
distributing electric energy (such as installations
which are in office buildings, warehouses, garages,
machi ne shops, or recreational buildings, or other
utilization installations which are not an integral
part of a generating installation, substation, or
control center) is covered under paragraph (a)(1l) of
this section.

Note 2: For work on or directly associated with
utilization installations, an enpl oyer who conplies
with the work practices of 1910.269 (electric power
generation, transm ssion, and distribution) wll be
deened to be in conpliance with 1910. 333(c) and
1910. 335. However, the requirements of 1910. 332,
1910. 333(a), 1910.333(b), and 1910. 334 apply to al
work on or directly associated with utilization
installations, regardl ess of whether the work is
performed by qualified or unqualified persons.

Note 3: Work on or directly associated with
generation, transm ssion, or distribution installations
i ncl udes:

1) Work perfornmed directly on such installations,
such as repairing overhead or underground
distribution lines or repairing a feed-water punp
for the boiler in a generating plant.

2) Wrk directly associated wth such installations,
such as line-clearance tree trinmmng and repl aci ng
utility poles.

3) Wrk on electric utilization circuits in a
generating plant provided that:
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(2)

(3)

(4)

A Such circuits are commngled with install a-
tions of power generation equi pnment or
circuits, and

B) The generation equi pnment or circuits present
greater electrical hazards than those posed
by the utilization equipnment or circuits
(such as exposure to higher voltages or |ack
of overcurrent protection). This work is
covered by 1910.269 of this part.

Communications installations. Installations of
comruni cation equi pnent to the extent that the work is
covered under 1910. 268.

Installations in vehicles. Installations in ships,
watercraft, railway rolling stock, aircraft or

aut onoti ve vehicles other than nobile homes and
recreational vehicles.

Railway installations. Installations of railways for
generation, transformation, transm ssion, or distri-
bution of power used exclusively for operation of
rolling stock or installations of railways used
exclusively for signaling and conmmuni cati on purposes.
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1910.332

Scope

(a)

(b)

Training. The training requirenments contained in this
section apply to enployees who face a risk of electric shock
that is not reduced to a safe level by the electrical
installation requirenments of 1910. 303 t hrough 1910. 308.

Note: Enployees in occupations listed in Table S-4 face
such a risk and are required to be trained. O her enployees
who al so may reasonably be expected to face conparable risk
of injury due to electric shock or other electrical hazards
nmust al so be trained.

Content of training.

(1) Practices addressed iIn this standard. Enpl oyees shal
be trained in and famliar with the safety-rel ated work
practices required by 1910. 331 through 1910. 335 t hat
pertain to their respective job assignnents.

(2) Additional requirements for unqualified persons.
Enmpl oyees who are covered by paragraph (a) of this
section but who are not qualified persons shall also be
trained in and famliar with any electrically rel ated
safety practices not specifically addressed by 1910. 331
t hrough 1910. 335 but which are necessary for their
safety.

(3) Additional requirements for qualified persons.
Qualified persons (i.e. those permtted to work on or
near exposed energized parts) shall, at a mninum be
trained in and famliar with the foll ow ng:

(1) The skills and techniques necessary to
di stingui sh exposed |live parts from ot her
parts of electric equipnent.

(1i) The skills and techni ques necessary to

determ ne the nom nal voltage of exposed
live parts, and
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(ti1) The clearance distances specified in
1910. 333(c) and the correspondi ng voltages to
which the qualified person will be exposed.

Note 1: For the purposes of 1910.331 through 1910. 335, a
person nust have the training required by paragraph (b)(3)
of this section in order to be considered a qualified

per son.

Note 2: (Qualified persons whose work on energi zed equi prment
i nvol ves either direct contact or contact by nmeans of tools
or materials nust al so have the training needed to neet
1910. 333( Q) (2).

(c) Type of training. The training required by this section
shal |l be of the classroomor on-the-job type. The degree of
trai ning provided shall be determned by the risk to the
enpl oyee.

Table S-4
Typical Occupational Categories of Employees Facing
a Higher Than Normal Risk of Electrical Accident

Occupation

Bl ue coll ar supervisors.!?

El ectrical and el ectronic engi neers.?
El ectrical and el ectronic equi pmrent assenblers.?
El ectrical and electronic technicians.?
El ectri ci ans.

| ndustrial nachi ne operators.?

Mat eri al handl i ng equi pnent operators.!?
Mechani cs and repairers.?

Painters.!?

Ri ggers and roustabouts.?

Stationary engi neers.!?

Wl der s.

Workers in these groups do not need to be trained if their work
or the work of those they supervise does not bring themor the
enpl oyees they supervise close enough to exposed parts of
electric circuits operating at 50 volts or nore to ground for a
hazard to exist.
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1910.333

Selection and Use of Work Practices

(a)

General. Safety-related work practices shall be enployed to
prevent electric shock or other injuries resulting from
either direct or indirect electrical contacts, when work is
performed near or on equipnment or circuits which are or may
be energi zed. The specific safety-related work practices
shal | be consistent with the nature and extent of the
associ ated el ectrical hazards.

(1) Deenergized parts. Live parts to which an enpl oyee any
be exposed shall be deenergi zed before the enpl oyee
wor ks on or near them unless the enployer can denon-
strate that deenergizing introduces additional or
i ncreased hazards or is infeasible due to equi pnment
design or operational |Iimtations. Live parts tat
operate at |less than 50 volts to ground need not be
deenergized if there will be no increased exposure to
el ectrical burns or to explosion due to electric arcs.

Note 1: Exanples of increased or additional hazards
include interruption of life support equi pnent,
deactivation of energency al arm systens, shutdown of
hazardous | ocation ventilation equi pnent, or renoval of
illumnation for an area.

Note 2. Exanples of work that may be perfornmed on or
near energized circuit parts because of infeasibility
due to equi pnment design or operational limtations
include testing of electric circuits that can only be
performed with the circuit energized work on circuits
that forman integral part of a continuous industrial
process in a chemcal plant that woul d ot herw se need
to be conpletely shut down in order to permt work on
one circuit or piece of equipnent.

Note 3: Work on or near deenergized parts is covered
by paragraph (b) of this section.

(2) Energized parts. If the exposed live parts are not
deenergi zed (i.e., for reasons of increased or
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addi tional hazards or infeasibility), other safety-

rel ated work practices shall be used to protect

enpl oyees who may be exposed to the el ectrical hazards
i nvol ved. Such work practices shall protect enployees
agai nst contact with energized circuit parts directly
with any part of their body or indirectly through sone
ot her conductive object. The work practices that are
used shall be suitable for the conditions under which
the work is to be perforned and for the voltage |evel
of the exposed electric conductors or circuit parts.
Specific work practice requirenents are detailed in
par agraph (c) of this section.

(b) Working on or near exposed deenergized parts.

(1) Application. This paragraph applies to work on exposed
deenergi zed parts or near enough to themto expose the
enpl oyee to any el ectrical hazard they present.
Conductors and parts of electric equi pnent that have
been deenergi zed but have not been | ocked out or tagged
i n accordance with paragraph (b) of this section shal
be treated as energi zed parts, and paragraph (c) of
this section applies to work on or near them

(2) Lockout and Tagging. Wiile any enpl oyee is exposed to
contact with parts of fixed electric equipnment or
circuits which have been deenergi zed, the circuits
energi zing the parts shall be |ocked out or tagged or
both in accordance with the requirenments of this
paragraph. The requirenents shall be followed in the
order in which they are presented (i.e., paragraph
(b)(2) (i) first, then paragraph (b)(2)(ii), etc.).

Note 1. As used in this section, fixed equi pnent
refers to equipnent fastened in place or connected by
per manent w ring methods.

Note 2: Lockout and taggi ng procedures that conply
wi th paragraphs (c) through (f) of 1910.147 will also
be deenmed to conply with paragraph (b)(2) of this
section provided that:

(1) The procedures address the electrical safety
hazards covered by this Subpart; and
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(2) The procedures also incorporate the requirenents
of paragraphs (b)(2)(iii)(D and (b)(2)(iv)(B) of
this section.

(i) Procedures. The enpl oyer shall maintain a
written copy of the procedures outlined in
paragraph (b)(2) and shall nmake it avail -
abl e for inspection by enployees and by
the Assistant Secretary of Labor and his
or her authorized representatives.

Note: The witten procedures may be in the
formof a copy of paragraph (b) of this
section.

(11) Deenergizing equipment.

(A) Safe procedures for deenergizing
circuits and equi prent shall be
determ ned before circuits or
equi pnent are deenergi zed.

(B) The circuits and equi pnent to be
wor ked on shall be di sconnected from
all electric energy sources. Control
circuit devices, such as push
buttons, selector sw tches, and
i nterlocks, may not be used as the
sol e neans for deenergizing circuits
or equipnent. Interlocks for electric
equi pnent nmay not be used as a
substitute for |ockout and tagging
pr ocedur es.

(C Stored electric energy which m ght
endanger personnel shall be rel eased.
Capacitors shall be discharged and
hi gh capacitance el enents shall be
short-circuited and grounded, if the
stored electric energy m ght endanger
personnel .
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(D

Note: |If the capacitors or associ a-
ted equi pnment are handled in neeting
this requirement, they shall be
treated as energized.

Stored non-el ectrical energy in

devi ces that could reenergize
electric circuit parts shall be

bl ocked or relieved to the extent
that the circuit parts could not be
accidentally energi zed by the device.

(ti1) Application of locks and tags.

(A)

(B)

(O

(D

A lock and a tag shall be placed on
each di sconnecting neans used to
deenergi ze circuits and equi pnment on
which work is to be perfornmed, except
as provided in paragraphs (b)(2)(iii)
(O and (b)(2)(iii)(E) of this
section. The | ock shall be attached
SO0 as to prevent persons from
operating the disconnecting neans

unl ess they resort to undue force or
t he use of tools.

Each tag shall contain a statenent
prohi bi ti ng unaut hori zed operation of
t he di sconnecti ng nmeans and renoval
of the tag.

If a |l ock cannot be applied tagging
procedures shall provide a | evel of
safety equivalent to that obtained by
the use of a lock, as outlined in

par agraph (b)(2)(iii)(D).

A tag used without a | ock, as permt-
ted by paragraph (b)(2)(iii)(C of
this section, shall be suppl enented
by at | east one additional safety
measure that provides a | evel of
safety equivalent to that obtained by
use of a | ock. Exanples of additional
safety neasures include the renova
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(B)

of an isolating circuit elenent,

bl ocking of a controlling switch, or
openi ng of an extra di sconnecting
devi ce.

A |l ock may be placed without a tag
only under the follow ng conditions:

(1) Only one circuit or piece of
equi pnent i s deenergi zed, and

(2) The | ockout period does not
extend beyond the work shift,
and

(3) Enpl oyees exposed to the

hazards associated with
reenergi zing the circuit or
equi pnent are famliar with
this procedure.

(1v) Verification of deenergized condition. The
requi renents of this paragraph shall be net
before any circuits or equi pnent can be
consi dered and worked as deenergi zed.

(A)

(B)

A qualified person shall operate the
equi pnent operating controls or
otherw se verify that the equi pnent
cannot be restart ed.

A qualified person shall use test
equi pnent to test the circuit

el ements and el ectrical parts of

equi pnent to which enpl oyees wll be
exposed and shall verify that the
circuit elenments and equi pnent parts
are deenergi zed. The test shall also
determne if any energi zed condition
exists as a result of inadvertently
i nduced voltage or unrel ated vol tage
backfeed even though specific parts
of the circuit have been deenergi zed
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(v)

and presuned to be safe. If the
circuit to be tested is over 600
volts, nomnal, the test equi pnent
shal | be checked for proper operation
i mredi ately after this test.

Reenergizing equipment. These requirenents

shal |

be net, in the order given, before

circuits or equi pnment are reenergized,
even tenporarily.

(A)

(B)

(O

A qualified person shall conduct
tests and vi sual inspections, as
necessary, to verify that all tools,
el ectrical junpers, shorts, grounds,
and ot her such devi ces have been
removed, so that the circuits and
equi pnment can be safely energized.

Enpl oyees exposed to the hazards
associated wth reenergi zing the
circuit or equipnment shall be warned
to stay clear of circuits and

equi pnent .

Each | ock and tag shall be renoved by
t he enpl oyee who applied it or under
his or her direct supervision.
However, if this enployee is absent
fromthe workplace, then the | ock or
tag may be renoved by a qualified
person designated to performthis
task provided that:

(1D The enpl oyer ensures that the
enpl oyee who applied the | ock
or tag is not available at the
wor kpl ace, and

(2) The enpl oyer ensures that the
enpl oyee is aware that the
| ock or tag has been renoved
before he or she resunes work
at that workpl ace.
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(D) There shall be a visual determ nation
that all enployees are clear of the
circuits and equi pnent.

(c) Working on or near exposed energized parts.

(1)

(2)

(3)

Application. This paragraph applies to work perforned
on exposed live parts (involving either direct contact
or by nmeans of tools or materials) or near enough to
them for enployees to be exposed to any hazard they
present .

Work on energized equipment. Only qualified persons may
work on electric circuit parts or equi pnent that have
not been deenergi zed under the procedures of paragraph
(b) of this section. Such persons shall be capabl e of
wor ki ng safely on energized circuits and shall be
famliar with the proper use of special precautionary

t echni ques, personal protective equi pnent, insulating
and shielding materials, and insul ated tools.

Overhead lines. If work is to be perforned near
overhead lines, the lines shall be deenergi zed and
grounded, or other protective neasures shall be

provi ded before work is started. If the lines are to be
deenergi zed, arrangenents shall be nade with the person
or organi zation that operates or controls the electric
circuits involved to deenergize and ground them |If
protective neasures, such as guarding, isolating, or
insul ating, are provided, these pre-cautions shal
prevent enpl oyees fromcontacting such lines directly
with any part of their body or indirectly through
conductive materials, tools, or equipnent.

Note: The work practices used by qualified persons
installing insulating devices on overhead power

transm ssion or distribution |ines are covered by

1910. 269 of this Part, not by 1910. 332 through 1910. 335
of this Part. Under paragraph (c)(2) of this section,
unqual i fied persons are prohibited fromperformng this
type of work.

(i) Unqualified persons.
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(A)

(B)

Note:

When an unqualified person is working in
an el evated position near overhead |ines,
the I ocation shall be such that the person
and the | ongest conductive object he or
she may contact cannot cone closer to any
unguar ded, energi zed overhead |ine than
the foll owm ng di stances:

(1) For voltages to ground 50kV or bel ow
- 10 feet (305 cm;

(2) For voltages to ground over 50kV - 10
feet (305 cm) plus 4 inches (10 cm
for every 10kV over 50kV.

When an unqualified person is working on
the ground in the vicinity of overhead
lines, the person may not bring any
conductive object closer to unguarded,
energi zed overhead |ines than the

di stances given in paragraph (c)(3)(i) (A
of this section.

For voltages normally encountered with

over head power |ines, objects which do not have
an insulating rating for the voltage invol ved
are consi dered to be conducti ve.

(11) Qualified persons. Wien a qualified person is
working in the vicinity of overhead |ines, whether
in an el evated position or on the ground, the
person may not approach or take any conductive
obj ect without an approved insula-ting handl e
cl oser to exposed energi zed parts than shown in
Tabl e S-5 unl ess:

(A)

The person is insulated fromthe energized
part (gloves, with sleeves if necessary,
rated for the voltage involved are consid-
ered to be insulation of the person from
the energi zed part on which work is
performed), or
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(B)

(O

The energi zed part is insulated both from
all other conductive objects at a
different potential and fromthe person,
or

The person is insulated fromall conduc-
tive objects at a potential different from
that of the energized part.

Table S-5 - Approach Distances for
Qualified Employees-Alternating Current

Vol t age range (phase to phase) : M ni mum approach di stance

300V and less................... Avoid Contact

Over 300V, not over 750V.......:1 ft. O in. (30.5 cm
Over 750V, not over 2kV........:1 ft. 6 in. (46 cnm.
Over 2kV, not over 15kV........:2 ft. 0 in. (61 cm
Over 15kV, not over 37kV.......:3 ft. 0in. (91 cm
Over 37kV, not over 87.5kV.....:3 ft. 6 in. (107 cm
Over 87.5kV, not over 121kV....:4 ft. 0 in. (122 cm
Over 121kV, not over 140kV.....:4 ft. 6 in. (137 cm

(ti1) Vehicular and mechanical equipment.

(A)

Any vehicl e or nechani cal equi prment
capabl e of having parts of its structure
el evated near energi zed overhead |ines
shall be operated so that a cl earance of
10 ft. (305 cn) is maintained. If the

vol tage is higher than 50kV, the clearance
shall be increased 4 in. (10 cm for every
10kV over that voltage. However, under any
of the follow ng conditions, the clearance
may be reduced:

(1) If the vehicle is in transit withits
structure | owered, the clearance may
be reduced to 4 ft. (122 cm. If the
vol tage is higher than 50kV, the
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(B)

(O

cl earance shall be increased 4 in.
(10 cm for every 10kV over that
vol t age.

(2) If insulating barriers are installed
to prevent contact with the |ines,
and if the barriers are rated for the
voltage of the |ine being guarded and
are not a part of or an attachnent to
the vehicle or its raised structure,
the cl earance nmay be reduced to a
di stance within the designed working
di mrensions of the insulating barrier.

(3) If the equipnment is an aerial lift
insul ated for the voltage invol ved,
and if the work is perforned by a
qualified person, the clearance
(between the uninsul ated portion of

the aerial lift and the power |ine)
may be reduced to the distance given
in Table S-5.

Enpl oyees standi ng on the ground nay not
contact the vehicle or nechanical equip-
ment or any of its attachnents, unless:

(1) The enployee is using protective
equi pnent rated for the voltage; or

(2) The equipnent is |ocated so that no
uni nsul ated part of its structure
(that portion of the structure that
provi des a conductive path to
enpl oyees on the ground) can cone
closer to the line than permtted in
paragraph (c)(3)(iii) of this
section.

| f any vehicle or nechanical equi pnent
capabl e of having parts of its structure
el evated near energi zed overhead lines is
intentionally grounded, enployees working
on the ground near the point of grounding
may not stand at the grounding | ocation
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(4)

(5)

(6)

whenever there is a possibility of over-
head |ine contact. Additional precautions,
such as the use of barricades or insula-
tion, shall be taken to protect enpl oyees
from hazardous ground potentials, depend-
ing on earth resistivity and fault
currents, which can develop wthin the
first few feet or nore outward fromthe
groundi ng poi nt.

I1lumination.

(i) Enployees may not enter spaces contai ning
exposed energi zed parts, unless illumnation
is provided that enables the enployees to
performthe work safely.

(1i) Were lack of illumnation or an obstruction
precl udes observation of the work to be
performed, enployees may not performtasks
near exposed energi zed parts. Enpl oyees may
not reach blindly into areas which may
contain energized parts.

Confined or enclosed work spaces (ppe). Wen an
enpl oyee works in a confined or enclosed space
(such as a manhol e or vault) that contains exposed
energi zed parts, the enpl oyer shall provide, and

t he enpl oyee shall use, protective shields,
protective barriers, or insulating materials as
necessary to avoid inadvertent contact wth these
parts. Doors, hinged panels, and the |Iike shall be
secured to prevent their swinging into an enpl oyee
and causing the enpl oyee to contact exposed

energi zed parts.

Conductive materials and equipment. Conductive
materials and equi pnent that are in contact with
any part of an enpl oyee's body shall be handled in
a manner that will prevent themfrom contacting
exposed energi zed conductors or circuit parts. If
an enpl oyee nust handl e | ong di nensi onal conduc-
tive objects (such as ducts and pipes) in areas

w th exposed |ive parts, the enpl oyer shal
institute work practices (such as the use of

84



(7)

(8)

(9)

(10)

i nsul ation, guarding, and material handling
techni ques) which will mnimze the hazard.

Portable ladders. Portable |adders shall have
nonconductive side rails if they are used where
t he enpl oyee or the | adder could contact exposed
energi zed parts.

Conductive apparel. Conductive articles of
jewelry and clothing (such a watch bands,

bracel ets, rings, key chains, necklaces, netalized
aprons, cloth with conductive thread, or netal
headgear) may not be worn if they m ght contact
exposed energi zed parts. However, such articles
may be worn if they are rendered nonconductive by
covering, wapping, or other insulating neans.

Housekeeping duties. Were live parts present an
el ectrical contact hazard, enpl oyees nay not

per f orm housekeepi ng duties at such cl ose dis-
tances to the parts that there is a possibility of
contact, unless adequate safeguards (such as

i nsul ating equi pnent or barriers) are provided.
Electrically conductive cleaning materials

(i ncludi ng conductive solids such as steel wool,
metalized cloth, and silicon carbide, as well as
conductive liquid solutions) may not be used in
proximty to energized parts unless procedures are
foll owed which will prevent electrical contact.

Interlocks. Only a qualified person follow ng the
requi renents of paragraph (c) of this section may
defeat an electrical safety interlock, and then
only tenporarily while he or she is working on the
equi pnent. The interlock systemshall be returned
to its operable condition when this work is
conpl et ed.
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1910.334

Use of Equipment

(a)

Portable electric equipment. This paragraph applies to the
use of cord and pl ug-connected equi pnent, including flexible
cord sets (extension cords).

(1)

(2)

Handling. Portable equi pnment shall be handled in a
manner which will not cause danmage. Flexible electric
cords connected to equi pnmrent may not be used for
raising or lowering the equipnent. Flexible cords may
not be fastened with staples or otherw se hung in such
a fashion as could damage the outer jacket or

i nsul ati on.

Visual i1nspection.

(i) Portabl e cord and pl ug-connect ed equi pnent and
flexible cord sets (extension cords) shall be
visually inspected before use on any shift for
external defects (such as | oose parts, deforned
and m ssing pins, or damage to outer jacket or
i nsul ation) and for evidence of possible
i nternal damage (such as pinched or crushed
outer jacket). Cord and plug-connected equi p-
ment and flexible cord sets (extension cords)
whi ch remai n connected once they are put in
pl ace and are not exposed to danage need not be
visually inspected until they are rel ocated.

(1) If there is a defect or evidence of damage that
m ght expose an enpl oyee to injury, the defec-
tive or damaged item shall be renpved from
service, and no enpl oyee nmay use it unti
repairs and tests necessary to render the
equi pnent safe have been nade.

(tit) Wien an attachnent plug is to be connected to a
receptacle (including any on a cord set), the
rel ati onship of the plug and receptacle
contacts shall first be checked to ensure that
they are of proper mating configurations.
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(3)

(4)

(5)

Grounding-type equipment.

(1) A flexible cord used with groundi ng-type
equi pnent shall contain an equi pnent groundi ng
conduct or .

(1i) Attachnent plugs and receptacles may not be

connected or altered in a manner which would
prevent proper continuity of the equi pnent
groundi ng conductor at the point where plugs
are attached to receptacles. Additionally,
t hese devices nay not be altered to allow the
grounding pole of a plug to be inserted into
slots intended for connection to the current-
carrying conductors.

(ti1) Adapters which interrupt the continuity of the
equi pnent groundi ng connection may not be used.

Conductive work locations. Portable electric equip-
ment and flexible cords used in highly conductive work
| ocations (such a those inundated with water or other
conductive liquids), or in job |ocations where

enpl oyees are likely to contact water or conductive
liquids, shall be approved for those |ocations.

Connecting attachment plugs.

(i) Enpl oyees' hands may not be wet when pl uggi ng
and unpl ugging flexible cords and cord and
pl ug- connect ed equi pnent, if energized
equi pnent i s invol ved.

(1) Energi zed plug and receptacl e connections may
be handl ed only with insulating protective
equi pnent if the condition of the connection
could provide a conducting path to the
enpl oyee's hand (if, for exanple, a cord
connector is wet frombeing imersed in water).

(rit) Locki ng type connectors shall be properly
secured after connection.
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(b)

(c)

Electric power and lighting circuits.

(1)

(2)

(3)

Test

(1)

(2)

Routine opening and closing of circuits. Load rated
switches, circuit breakers, or other devices specific-
ally designed as disconnecting nmeans shall be used for
t he opening, reversing, or closing of circuits under

| oad conditions. Cable connectors not of the | oad-
break type, fuses, termnal |ugs, and cable splice
connections may not be used for such purposes, except
i n an energency.

Reclosing circuits after protective device operation.
After a circuit is deenergized by a circuit protective
device, the circuit may not be manual ly reenergi zed
until it has been determ ned that the equi pnent and
circuit can be safely energized. The repetitive nanual
reclosing of circuit breakers or reenergizing circuits
t hrough repl aced fuses is prohibited.

Note: Wen it can be determ ned fromthe design of the
circuit and the overcurrent devices involved that the
automatic operation of a device was caused by an
overload rather than a fault condition, no exam nation
of the circuit or connected equi pnment is needed before
the circuit is reenergized.

Overcurrent protection modification. Overcurrent
protection of circuits and conductors may not be
nodi fi ed, even on a tenporary basis, beyond that
al l oned by 1910. 304(e), the installation safety
requi renents for overcurrent protection.

instruments and equipment.

Use. Only qualified persons may performtesting work
on electric circuits or equipnent.

Visual i1nspection. Test instrunments and equi pnment and
all associated test |eads, cables, power cords, probes,
and connectors shall be visually inspected for external
defects and danage before the equi pnent is used. |If
there is a defect or evidence of damage that m ght
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(d)

expose an enployee to injury, the defective or damaged
itemshall be renoved from service, and no enpl oyee nmay
use it until repairs and tests necessary to render the
equi pnent safe have been nade.

(3) Rating of equipment. Test instrunments and equi prment
and their accessories shall be rated for the circuits
and equi pnent to which they will be connected and shal
be designed for the environnent in which they will be
used.

Occasional use of flammable or ignitable materials. \Were
flammabl e materials are present only occasionally, electric
equi pnent capable of igniting themshall not be used, unless
measures are taken to prevent hazardous conditions from
devel oping. Such materials include, but are not limted to:
fl ammabl e gases, vapors, or |iquids; conbustible dust; and
ignitable fibers or flyings.

Note: Electrical installation requirenents for |ocations

where flammble materials are present on a regular basis are
contained in 1910. 307 (Hazardous Locati ons).
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1910.335

Safequards for Personnel Protection

(a) Use of protective equipment.

(1) Personal protective equipment.

(i)

(i)

(iii)

(iv)

(v)

Enpl oyees working in areas where there are
potential electrical hazards shall be provided
with, and shall use, electrical protective
equi pnent that is appropriate for the specific
parts of the body to be protected and for the
work to be perforned.

Note: Personal protective equi pnment require-
ments are contained in Subpart | of this part.

Protective equi pnent shall be maintained in a
safe, reliable condition and shall be period-
ically inspected or tested, as required by
1910. 137.

If the insulating capability of protective
equi pnent nmay be subject to damage during use,
the insulating material shall be protected.
(For exanple, an outer covering of leather is
sonetimes used for the protection of rubber
insulating material.)

Enpl oyees shall wear nonconductive head
protection wherever there is a danger of head
injury fromelectric shock or burns due to
contact with exposed energi zed parts.

Enmpl oyees shall wear protective equipnment for
the eyes or face wherever there is danger of
injury to the eyes or face fromelectric arcs
or flashes or fromflying objects resulting
fromelectrical explosion
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(2) General protective equipment and tools.

(1) When working near exposed energized conductors or
circuit parts, each enployee shall use insul ated
tools or handling equipnment if the tools or
handl i ng equi pnent m ght nmake contact with such
conductors or parts. |If the insulating capability
of insulated tools or handling equipnent is
subj ect to danage, the insulating nmaterial shal
be protected.

(A Fuse handl i ng equi pnent, insulated for
the circuit voltage, shall be used to
remove or install fuses when the fuse
termnals are energized.

(B) Ropes and handl i nes used near exposed
energi zed parts shall be nonconducti ve.

(1i) Protective shields, protective barriers, or
insulating materials shall be used to protect each
enpl oyee from shock, burns, or other electrically
related injuries while that enployee is working
near exposed energi zed parts which m ght be
accidentally contacted or where dangerous electric
heating or arcing m ght occur. Wen normally
encl osed live parts are exposed for mai ntenance or
repair, they shall be guarded to protect
unqual i fied persons fromcontact with the live
parts.

(b) Alerting techniques. The follow ng alerting techniques
shall be used to warn and protect enployees from hazards
whi ch coul d cause injury due to electric shock, burns, or
failure of electric equipnent parts:

(1) Safety signs and tags. Safety signs, safety synbols,
or accident prevention tags shall be used where
necessary to warn enpl oyees about el ectrical hazards
whi ch may endanger them as required by 1910. 145.
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(2)

(3)

Barricades. Barricades shall be used in conjunction
with safety signs where it is necessary to prevent or
limt enployee access to work areas exposing enpl oyees
to uni nsul ated energi zed conductors or circuit parts.
Conductive barricades may not be used where they m ght
cause an el ectrical contact hazard.

Attendants. |[If signs and barricades do not provide
sufficient warning and protection fromelectrical
hazards, an attendant shall be stationed to warn and
prot ect enpl oyees.
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1910.336 - 1910.360 [Reserved]

Safety-Related Maintenance Requirements

1910.361 - 1910.380 [Reserved]

Safety Requirements for Special Equipment

1910.381 - 1910.398 [Reserved]

Definitions

93



1910.399 - DEFINITIONS APPLICABLE TO THIS SUBPART

Acceptable. An installation or equipnent is acceptable to the Assistant
Secretary of Labor, and approved within the neaning of this Subpart S:
(i) If it is accepted, or certified, or listed, or |labeled, or otherw se
determi ned to be safe by a nationally recogni zed testing |aboratory; or
(ii) with respect to an installation or equip-nment of a kind which no
nationally recogni zed testing |aboratory accepts, certifies, lists,

| abel s, or deternmines to be safe, if it is inspected or tested by

anot her Federal agency, or by a State, nunicipal, or other |oca
authority responsible for enforcing occupa-tional safety provisions of
the National Electrical Code and found in conpliance with the provisions
of the National Electrical Code as applied in this Subpart; or (iii)

Wi th respect to custom nade equip-nent or related installations which
are designed, fabricated for, and intended for use by a particul ar
custoner, if it is deternmined to be safe for its intended use by its
manuf acturer on the basis of test data which the enpl oyer keeps and
nmakes avail able for inspection to the Assistant Secretary and his

aut hori zed representatives. Refer to 81910.7 for definition of
nationally recogni zed testing | aboratory.

[53 F.R 12123, April 12, 1988]

(1) If it is accepted, or certified, or listed, or |abeled, or

ot herwi se determned to be safe by a nationally recogni zed testing
| aboratory, such as, but not linited to, Underwiters'
Laboratories, Inc. and Factory Mitual Engi neering Corp; or

(ii) with respect to an installation or equi pnrent of a kind which
no nationally recognized testing | aboratory accepts, certifies,
lists, labels, or determnes to be safe, if it is inspected or
tested by another Federal agency, or by a State, nunicipal, or
other local authority responsible for enforcing occupationa

safety provisions of the National Electrical Code, and found in
conpliance with the provisions of the National Electrical Code as
applied in this Subpart; or

(iii) wth respect to custom made equi pnent or rel ated
installations which are designed, fabricated for, and intended for
use by a particular custoner, if it is determned to be safe for
its intended use by its manufacturer on the basis of test data

whi ch the enpl oyer keeps and nakes avail able for inspection to the
Assi stant Secretary and his authorized representatives.

Accepted. An installation is "accepted" if it has been inspected and

found by a nationally recognized testing |aboratory to conformto
specified plans or to procedures of applicable codes.
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Accessible. (As applied to wiring nethods.) Capable of being renoved
or exposed without damagi ng the building structure or finish, or not
permanently closed in by the structure or finish of the building. (See
"conceal ed" and "exposed.")

Accessible. (As applied to equipnent.) Admitting close approach; not
guarded by | ocked doors, elevation, or other effective neans. (See
"Readily accessible.")

Ampacity. Current-carrying capacity of electric conductors expressed in
anper es.

Appliances. Uilization equi pnent, generally other than industrial
normal |y build in standardi zed sizes or types, which is installed or
connected as a unit to performone or nore functions such as cl othes
washing, air conditioning, food m xing, deep frying, etc.

Approved. Acceptable to the authority enforcing this Subpart. The
authority enforcing this Subpart is the Assistant Secretary of Labor for
Cccupational Safety and Health. The definition of "acceptable”

i ndi cates what is acceptable to the Assistant Secretary of Labor, and

t herefore approved within the neaning of this Subpart.

Approved for the purpose. Approved for a specific purpose, environ-
nment, or application described in a particular standard requirenent.

Suitability of equipnent or materials for a specific purpose, environ-
nment or application may be determined by a nationally recognized testing
| aboratory, inspection agency or other organization concerned wth
product evaluation as part of its listing and | abeling program (See
"Label ed" or "Listed.")

Armored cable. Type AC arnored cable is a fabricated assenbly of
i nsul ated conductors in a flexible netallic enclosure.

Askarel. A generic termfor a group of nonflanmabl e synthetic

chl orinat ed hydrocarbons used as electrical insulating nedia. Askarels
of various conpositional types are used. Under arcing conditions the
gases produced, while consisting predom nantly of nonconbusti bl e

hydr ogen chl oride, can include varying anounts of conbustible gases
dependi ng upon the askarel type.

Attachment plug (Plug cap)(Cap). A device which, by insertion in a
receptacl e, establishes connection between the conductors of the
attached flexible cord and the conductors connected pernmanently to the
receptacl e.
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Automatic. Self-acting, operating by its own nechani smwhen actuated by
sone i npersonal influence, as for exanple a change in current strength,
pressure, tenperature, or mechanical configuration

Bare conductor, See 'Conductor.’

Bonding. The permanent joining of netallic parts to forman
el ectrically conductive path which will assure electrical continuity and
the capacity to conduct safely any current likely to be inposed.

Bonding jumper. A reliable conductor to assure the required electrica
conductivity between netal parts required to be electrically connected.

Branch circuit. The circuit conductors between the final overcurrent
device protecting the circuit and the outlet(s).

Building. A structure which stands alone or which is cut off from
adj oi ning structures by fire walls with all openings therein protected
by approved fire doors.

Cabinet. An enclosure designed either for surface or flush nounting,
and provided with a frane, mat, or trimin which a sw ngi ng door or
doors are or may be hung.

Cable tray system. A cable tray systemis a unit or assenbly of units
or sections, and associated fittings, made of netal or other noncom
bustible materials formng a rigid structural systemused to support
cables. Cable tray systens include | adders, troughs, channels, solid
bottomtrays, and other simlar structures.

Cablebus. Cablebus is an approved assenbly of insulated conductors with
fittings and conductor terninations in a conpletely encl osed,
ventil ated, protective netal housing.

Center pivot irrigation machine. A center pivot irrigation nmachine is a
multi-notored irrigation nmachi ne which revol ves around a central pivot
and enpl oys alignment switches or simlar devices to control individua
not or s.

Certified. Equipnent is "certified" if it (a) has been tested and found
by a nationally recognized testing | aboratory to neet nationally

recogni zed standards or to be safe for use in a specified manner, or (b)
is of a kind whose production is periodically inspected by a nationally
recogni zed testing |l aboratory, and (c) it bears a | abel, tag, or other
record of certification
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Circuit breaker.

(1) (600 volts nominal, or less). A device designed to open and
close a circuit by nonautomatic neans and to open the circuit
automatically on a predetermni ned overcurrent without injury to
itself when properly applied within its rating.

(ii) (Over 600 volts, nominal). A switching device capabl e of
maki ng, carrying, and breaking currents under normal circuit
conditions, and al so nmaeking, carrying for a specified tine, and
breaki ng currents under specified abnormal circuit conditions,
such as those of short circuit.

Class | locations. Cass | locations are those in which flammabl e gases
or vapors are or may be present in the air in quantities sufficient to
produce explosive or ignitible nmxtures. Cass | locations include the
fol | owi ng:
(1) Class 1, Division 1. A Cdass |, Dvision 1 |location is a
| ocati on:
(a) i n which hazardous concentrations of flammble gases or

vapors may exist under normal operating conditions; or

(b) i n which hazardous concentrations of such gases or
vapors may exist frequently because of repair or nmintenance
operations or because of |eakage; or

(c) in which breakdown or faulty operation of equipnent or
processes night rel ease hazardous concentrations of flamm
abl e gases or vapors, and m ght al so cause sinultaneous
failure of electric equipnent.

NOTE: This classification usually includes |ocations where
volatile flammable liquids or liquefied flamable gases are
transferred fromone container to another; interiors of spray
booths and areas in the vicinity of spraying and painting
operations where volatile flammbl e sol vents are used;

| ocations containing open tanks or vats of volatile flammble
liquids; drying roons or conpartnents for the evaporation of
fl ammabl e sol vents; | ocations containing fat and oi
extraction equi pnent using volatile flammbl e sol vents;
portions of cleaning and dyeing plants where flanmabl e
liquids are used; gas generator roons and ot her portions of
gas manufacturing plants where flammbl e gas nay escape;

i nadequately ventilated punp roons for flammble gas or for
volatile flammable liquids; the interiors of refrig-erators
and freezers in which volatile flammable materials are stored
in open, lightly stoppered, or easily ruptured
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containers; and all other |ocations where ignitible concen-
trations of flammable vapors or gases are likely to occur in
t he course of nornmal operations.

(ii) Class 1, Division 2. A Cass |, Division 2 location is a

| ocati on:
(a) in which volatile flammble |iquids or flammbl e gases
are handl ed, processed, or used, but in which the hazardous
liquids, vapors, or gases will normally be confined within

cl osed contains or closed systens from which they can escape
only in case of accidental rupture or breakdown of such
containers or systens, or in case of abnormal operation of
equi pnent; or

(b) i n which hazardous concentrations of gases or vapors
are normally prevented by positive nechanical ventilation
and whi ch m ght becone hazardous through failure or abnorm
operations of the ventilating equi pnent; or

(c) that is adjacent to a Class |, Division 1 |ocation, and
to which hazardous concentrations of gases or vapors m ght
occasi onal ly be conmuni cated unl ess such conmunication is
prevent ed by adequate positive-pressure ventilation froma
source of clean air, and effective safeguards agai nst
ventilation failure are provided.

NOTE: This classification usually includes |ocations where
vol atile flammable |iquids or flammble gases or vapors are
used, but which woul d beconme hazardous only in case of an
accident or of sone unusual operating condition. The quan-
tity of flanmable material that night escape in case of

acci dent, the adequacy of ventilating equi pnent, the total
area involved, and the record of the industry or business
wWith respect to explosions or fires are all factors that
nerit consideration in determning the classification and
extent of each |ocation.

Pi pi ng wi thout valves, checks, neters, and sinmilar devices
woul d not ordinarily introduce a hazardous condition even

t hough used for flammable |iquids or gases. Locations used
for the storage of flammable liquids or a liquefied or
conpressed gases in sealed containers would not normally be
consi dered hazardous unl ess al so subject to other hazardous
condi ti ons.

El ectrical conduits and their associ ated encl osures separat ed
fromprocess fluids by a single seal or barrier
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Class 11

are classed as a Division 2 location if the outside of the
conduit and encl osures is a nonhazardous | ocation

locations. Class Il |ocations are those that are hazardous

because of the presence of conbustible dust. Cass Il |ocations include
the foll ow ng:

(i)

Class 11, Division 1. A Cass Il, Dvision 1 location is a

| ocati on:

(ii)

(a) in which conbustible dust is or may be in suspension in
the air under nornmal operating conditions, in quantities
sufficient to produce expl osives or ignitible mxtures; or

(b) where nechanical failure or abnornal operation of
machi nery or equi pnent m ght cause such expl osive or
ignitible mxtures to be produced, and m ght al so provide a
source of ignition through sinultaneous failure of electric
equi pnent, operation of protection devices, or fromother
causes, or

(c) in which conbustible dusts of an electrically
conductive nature nay be present.

NOTE: This classification nmay include areas of grain
handl i ng and processing plants, starch plants, sugar-

pul veri zing plants, malting plants, hay-grinding plants, coa
pul veri zing plants, areas where netal dusts and powders are
produced or processed, and other sinilar |ocations which
contain dust produci ng machi nery and equi prrent (except where
the equi pnent is dust-tight or vented to the outside). These
areas woul d have conbusti ble dust in the air, under nornma
operating conditions, in quantities sufficient to produce
expl osive or ignitible mxtures. Conbustible dusts which are
el ectrically nonconductive include dusts produced in the
handl i ng and processing of grain and grain products,

pul veri zed sugar and cocoa, dried egg and nil k powders,

pul veri zed spices, starch and pastes, potato and woodfl our

oil neal from beans and seed, dried hay, and other organic
mat eri al s which may produce conbusti bl e dusts when processed
or handl ed. Dusts containing magnesi um or al um num are
particul arly hazardous and the use of extrene caution is
necessary to avoid ignition and expl osion

Class 11, Division 2. A Cass Il, Dvision 2 location is a

| ocati on in which:

(a) conbustible dust will not normally be in suspension in
the air in quantities sufficient to produce expl osive or
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ignitible mxtures, and dust accunul ations are nornally
insufficient to interfere with the nornmal operation of
el ectrical equipnent or other apparatus; or

(b) dust may be in suspension in the air as a result of

i nfrequent nal functi oning of handling or processing equip-
ment, and dust accumnul ations resulting therefrommy be
ignitible by abnormal operation or failure of electrica
equi pnent or ot her appar at us.

NOTE: This classification includes |ocations where dangerous
concentrations of suspended dust would not be likely but
where dust accunul ations mght formon or in the vicinity of
el ectric equi pnent. These areas may contain equi pnent from
whi ch appreciable quantities of dust woul d escape under
abnormal operating conditions or be adjacent to a O ass |
Division 1 |ocation, as descri bed above, into which an

expl osive or ignitible concentration of dust nay be put into
suspensi on under abnornal operating conditions.

Class 111 locations. Cass Ill locations are those that are hazardous
because of the presence of easily ignitible fibers or flyings but in
whi ch such fibers or flyings are not likely to be in suspension in the
air in quantities sufficient to produce ignitible mxtures. dass Il

| ocations include the foll ow ng:

(1) Class 111, Division 1. A Cass Ill, Division 1 |location is
a location in which easily ignitible fibers or nmaterials producing
conbustible flyings are handl ed, manufactured, or used.

NOTE: Such l|ocations usually include sone parts of rayon, cotton
and other textile nmills; conbustible fiber nanufacturing and
processing plants; cotton gins and cottonseed mlls; flax-
processing plants; clothing manufacturing plants; woodworKki ng

pl ants, and establishnments; and industries involving simlar
hazar dous processes or conditions.

Easily ignitible fibers and flyings include rayon, cotton
(including cotton linters and cotton waste), sisal or henequen
istle, jute, henp, tow, cocoa fiber, oakum bal ed waste kapok
Spani sh npbss, excelsior, and other materials of simlar nature.

(iii) Class Ill, Division 2. A Cass Ill, Dvision 2 location is
a location in which easily ignitible fibers are stored or handl ed,
except in process of manufacture.

Collector ring. A collector ring is an assenbly of slip rings for
transferring electrical energy froma stationary to a rotati ng nenber
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Concealed. Rendered inaccessible by the structure or finish of the
building. Wres in conceal ed raceways are consi dered conceal ed, even
t hrough they nmay becone accessible by withdrawing them [ See
"Accessible. (As applied to wiring nethods.)"]

Conductor.

(1) Bare. A conductor having no covering or electrica
i nsul ati on what soever.

(ii) Covered. A conductor encased within material of conposition
or thickness that is not recognized as electrical insulation

(iii) Insulated. A conductor encased within material of
conposition and thickness that is recognized as el ectrica
i nsul ati on.

Conduit body. A separate portion of a conduit or tubing systemthat
provi des access through a renovable cover(s) to the interior of the
systemat a junction of two or nore sections of the systemor at a

term nal point of the system Boxes such as FS and FD or |arger cast or
sheet netal boxes are not classified as conduit bodies.

Controller. A device or group of devices that serves to govern, in sone
predeterni ned manner, the electric power delivered to the apparatus to
which it is connected.

Cooking unit, counter-mounted. A cooking appliance designed for
nmounting in or on a counter and consisting of one or nore heating
el enents, internal wiring, and built-in or separately nountable
controls. (See "Oven, wall-nounted.")

Covered conductor. See "Conductor."

Cutout. (Over 600 volts, nomnal.) An assenbly of a fuse support with
either a fusehol der, fuse carrier, or disconnecting blade. The
fusehol der or fuse carrier may include a conducting elenent (fuse |link),
or may act as the disconnecting blade by the inclusion of a nonfusible
menber .

Cutout box. An enclosure designed for surface nounting and having
SWi ngi ng doors or covers secured directly to and tel escoping with the
wal | s of the box proper. (See "Cabinet.")

Damp location. See "Location."

Dead front. Wthout |ive parts exposed to a person on the operating
si de of the equi pnent.
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Device. A unit of an electrical systemwhich is intended to carry but
not utilize electric energy.

Dielectric heating. D electric heating is the heating of a nomnally
insulating material due to its own dielectric | osses when the nateri al
is placed in a varying electric field.

Disconnecting means. A device, or group of devices, or other neans by
whi ch the conductors of a circuit can be disconnected fromtheir source

of supply.

Disconnecting (or Isolating) switch. (Over 600 volts, nominal.) A
nechani cal switching device used for isolating a circuit or equi pnent
froma source of power.

Dry location. See "Location."

Electric sign. A fixed, stationary, or portable self-contained,
electrically illumnated utilization equiprment with words or synbols
designed to convey information or attract attention

Enclosed. Surrounded by a case, housing, fence or walls which wll
prevent persons from accidentally contacting energi zed parts.

Enclosure. The case or housing of apparatus, or the fence or walls
surroundi ng an installation to prevent personnel from accidentally
contacting energized parts, or to protect the equi pnent from physica
danage.

Equipment. A general termincluding naterial, fittings, devices,
appl i ances, fixtures, apparatus, and the like, used as a part of, or in
connection with, an electrical installation

Equipment grounding conductor. See 'Grounding conductor, equipment.™

Explosion-proof apparatus. Apparatus enclosed in a case that is capable
of withstandi ng an expl osion of a specified gas or vapor which may occur
within it and of preventing the ignition of a specified gas or vapor
surroundi ng the encl osure by sparks, flashes, or explosion of the gas or
vapor within, and which operates at such an external tenp-erature that
it will not ignite a surrounding flamuabl e atnosphere.

Exposed. (As applied to live parts.) Capable of being inadvertently
touched or approached nearer than a safe distance by a person. It is
applied to parts not suitably guarded, isolated, or insulated (See
"Accessible," and "Conceal ed. ")
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Exposed. (As applied to wiring nethods.) On or attached to the surface
or behi nd panels designed to all ow access. [See "Accessible. (As applied
to wiring nethods.)"]

Exposed. (For the purpose of 81910.308(e), Conmmuni cations systens.)
Where the circuit is in such a position that in case of failure of
supports or insulation, contact with another circuit may result.

Externally operable. Capable of being operated w thout exposing the
operator to contact with live parts.

Feeder. Al circuit conductors between the service equi pnent, or the
generator switchboard of an isolated plant, and the final branch-circuit
overcurrent device.

Fitting. An accessory such as a | ocknut, bushing, or other part of a
wWiring systemthat is intended primarily to performa nechanical rather
than an el ectrical function.

Fuse. (Over 600 volts, nominal.) An overcurrent protective device with
a circuit opening fusible part that is heated and severed by the passage
of overcurrent through it. A fuse conprises all the parts that forma
unit capable of performing the prescribed functions. It may or nmay not
be the conplete device necessary to connect it into an electrica
circuit.

Ground. A conducting connection, whether intentional or accidental
between an el ectrical circuit or equipnent and the earth, or to sone
conducting body that serves in place of the earth.

Grounded. Connected to earth or to sonme conducting body that serves in
pl ace of the earth.

Grounded, effectively. (Over 600 volts, nonminal.) Permanently
connected to earth through a ground connection of sufficiently |ow

i npedance and havi ng sufficient anpacity that ground fault current which
may occur cannot build up to voltages dangerous to personnel

Grounded conductor. A systemor circuit conductor that is intentionally
gr ounded.

Grounding conductor. A conductor used to connect equi pnment or the
grounded circuit of a wiring systemto a grounding el ectrode or
el ectrodes.

Grounding conductor, equipment. The conductor used to connect the non-
current-carrying netal parts of equipnent, raceways, and other
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encl osures to the system grounded conductor and/or the groundi ng
el ectrode conductor at the service equi pment or at the source of a
separately derived system

Grounding electrode conductor. The conductor used to connect the
groundi ng el ectrode to the equi pment groundi ng conductor and/or to the
grounded conductor of the circuit at the service equi pnent or at the
source of a separately derived system

Ground-fault circuit-interrupter. A device whose function is to
interrupt the electric circuit to the load when a fault current to
ground exceeds sonme predeterm ned value that is less than that required
to operate the overcurrent protective device of the supply circuit.

Guarded. Covered, shielded, fenced, enclosed, or otherw se protected by
neans of suitable covers, casings, barriers, rails, screens, mats, or
platfornms to renove the likelihood of approach to a point of danger or
contact by persons or objects.

Health care facilities. Buildings or portions of buildings and nobile
hones that contain, but are not linmted to, hospitals, nursing hones,
extended care facilities, clinics, and nedical and dental offices,

whet her fixed or nobil e.

Heating equipment. For the purposes of 8§1910.306(g), the term "heating
equi pnent" includes any equi pnent used for heating purposes if heat is
generated by induction or dielectric nethods.

Hoistway. Any shaftway, hatchway, well hole, or other vertical opening
or space in which an el evator or dunbwaiter is designed to operate.

Identified. Ildentified, as used in reference to a conductor or its
termnal, neans that such conductor or termi nal can be readily
recogni zed as grounded.

Induction heating. |Induction heating is the heating of a nominally
conductive material due to its own I1°R | osses when the material is
pl aced in a varying el ectronagnetic field.

Insulated conductor. See "Conductor."

Interrupter switch. (Over 600 volts, nominal.) A switch capable of
nmaki ng, carrying, and interrupting specified currents.
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Irrigation machine. An irrigation machine is an electrically driven or
controll ed machine, with one or nore notors, not hand portable, and used
primarily to transport and distribute water for agricultural purposes.

Isolated. Not readily accessible to persons unl ess special neans for
access are used.

Isolated power system. A system conprising an isolating transforner or
its equivalent, a line isolation nonitor, and its ungrounded circuit
conduct ors.

Labeled. Equipnent is "labeled" if there is attached to it a | abel
synbol, or other identifying mark of a nationally recognized testing
| aboratory which, (a) nakes periodic inspections of the production of
such equi pnent, and (b) whose | abeling indicates conpliance with
nationally recogni zed standards or tests to determ ne safe use in a
speci fi ed manner.

Lighting outlet. An outlet intended for the direct connection of a
| anphol der, a lighting fixture, or a pendant cord terminating in a
| anphol der.

Line-clearance tree trimming. The pruning, trinmm ng, repairing,
mai nt ai ni ng, renoving, or clearing of trees or cutting of brush that is
within 10 feet (305 cn) of electric supply lines and equi pnent.

Listed. Equiprment is "listed" if it is of a kind nentioned in a |ist
which, (a) is published by a nationally recognized |aboratory which
nmakes periodic inspection of the production of such equi prent, and (b)
states such equi prent neets nationally recogni zed standards or has been
tested and found safe for use in a specified manner

Location

(i) Damp location. Partially protected |ocations under
canopi es, narquees, roofed open porches, and |ike
| ocations, and interior |ocations subject to noderate
degrees of noisture, such as sone basenents, sone barns,
and sone col d- st orage war ehouses.

(ii) Dry location. A location not normally subject to danpness
or wetness. A location classified as dry may be
tenmporarily subject to danpness or wetness, as in the case
of a building under construction

(iii) Wet location. Installations underground or in concrete

sl abs or masonry in direct contact with the earth, and
| ocations subject to saturation with water or other
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liquids, such as vehicl e-washing areas, and |ocations
exposed to weat her and unprot ect ed.

May. |If a discretionary right, privilege, or power is conferred, the
work "may" is used. |If aright, privilege, or power is abridged or if
an obligation to abstain fromacting is inposed, the word "may" is used
with a restrictive "no," "not," or "only," (e.g., no enployer may...; an
enpl oyer may not...; only qualified persons may....)

Medium voltage cable. Type MW nediumvoltage cable is a single or
mul ti conductor solid dielectric insulated cable rated 2000 volts or
hi gher.

Metal-clad cable. Type MC cable is a factory assenbly of one or nore
conductors, each individually insulated and enclosed in a netallic
sheath of interlocking tape, or a snooth or corrugated tube.

Mineral-insulated metal-sheathed cable. Type M mneral-insul ated
net al -sheat hed cable is a factory assenbly of one or nore conductors
insulated with a highly conpressed refractory mineral insulation and
enclosed in a liquid-tight and gaslight continuous copper sheath.

Mobile X-ray. X-ray equi prrent nounted on a pernmanent base with wheels
and/ or casters for noving while conpletely assenbl ed.

Nonmetal lic-sheathed cable. Nonnetallic-sheathed cable is a factory
assenbly of two or nore insulated conductors having an outer sheath of
noi sture resistant, flane-retardant, nonnetallic material. Nonnetallic
sheat hed cable is nanufactured in the follow ng types:

(1) Type NM. The overall covering has a flane-retardant and
noi sture-resistant finish.

(ii) Type NMC. The overall covering is flanme-retardant, noisture-
resi stant, fungus-resistant, and corrosion-resistant.

Oil (Ffilled) cutout. (Over 600 volts, nomnal.) A cutout in which al

or part of the fuse support and its fuse link or disconnecting blade are
mounted in oil with conplete imersion of the contacts and the fusible
portion of the conducting elenent (fuse link), so that arc interruption
by severing of the fuse link or by opening of the contacts will occur
under oi l

Open wiring on insulators. Open wiring on insulators is an exposed
Wi ring nethod using cleats, knobs, tubes, and flexible tubing for the
protection and support of single insulated conductors run in or on
bui | di ngs, and not conceal ed by the building structure.
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Outlet. A point on the wiring systemat which current is taken to
supply utilization equi pnent.

Outline lighting. An arrangenent of incandescent |anps or electric
di scharge tubing to outline or call attention to certain features such
as the shape of a building or the decoration of a w ndow

Oven, wall-mounted. An oven for cooking purposes designed for nmounting
in or on a wall or other surface and consisting of one or nore heating
el enents, internal wiring, and built-in or separately nountable
controls. (See "Cooking unit, counter-nounted.")

Overcurrent. Any current in excess of the rated current of equi pnent or
the anpacity of a conductor. It nmay result fromoverload (see
definition), short circuit, or ground fault. A current in excess of
rati ng may be accommodat ed by certain equi pnent and conductors for a

gi ven set of conditions. Hence the rules for overcurrent protection are
specific for particular situations.

Overload. Operation of equipnent in excess of normal, full |oad rating,
or of a conductor in excess of rated anpacity which, when it persists
for a sufficient length of tinme, would cause damage or dangerous
overheating. A fault, such as a short circuit or ground fault, is not
an overload. (See "Overcurrent.")

Panelboard. A single panel or group of panel units designed for
assenbly in the formof a single panel; including buses, automatic
overcurrent devices, and with or without switches for the control of
light, heat, or power circuits; designed to be placed in a cabinet or
cutout box placed in or against a wall or partition and accessible only
fromthe front. (See "Swi tchboard.")

Permanently installed decorative fountains and reflection pools. Those
that are constructed in the ground, on the ground, or in a building in
such a manner that the pool cannot be readily disassenbl ed for storage
and are served by electrical circuits of any nature. These units are
primarily constructed for their aesthetic value and not intended for

swi mmi ng or wadi ng.

Permanently installed swimming pools, wading and therapeutic pools.
Those that are constructed in the ground, on the ground, or in a
building in such a manner that the pool cannot be readily disassenbled
for storage whether or not served by electrical circuits of any nature.

Portable X-ray. X-ray equi pnment designed to be hand-carri ed.
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Power and control tray cable. Type TC power and control tray cable is a
factory assenbly of two or nore insulated conductors, with or wthout
associ ated bare or covered groundi ng conductors under a nonnetallic
sheat h, approved for installation in cable trays, in raceways, or where
supported by a nmessenger wre.

Power fuse. (Over 600 volts, nominal.) See "Fuse."

Power-limited tray cable. Tray PLTC nonnetallic-sheathed power limted
tray cable is a factory assenbly of two or nore insul ated conductors
under a nonnetallic jacket.

Power outlet. An encl osed assenbly which may include receptacl es,
circuit breakers, fusehol ders, fused switches, buses and watt-hour neter
nmounti ng neans; intended to supply and control power to nobile hones,
recreational vehicles or boats, or to serve as a nmeans for distributing
power required to operate nobile or tenporarily installed equi pnent.

Premises wiring system. That interior and exterior wring, including
power, lighting, control, and signal circuit wiring together with all of
its associated hardware, fittings, and wiring devices, both permanently
and tenporarily installed, which extends fromthe | oad end of the
service drop, or load end of the service |ateral conductors to the
outlet(s). Such wiring does not include wiring internal to appliances,
fixtures, notors, controllers, notor control centers, and simlar

equi pnent.

Qualified person. One fanmiliar with the construction and operation of
t he equi pnent and the hazards invol ved.

NOTE 1: Whether an enpl oyee is considered to be a "qualified person"

wi || depend upon various circunstances in the workplace. It is possible
and, in fact, likely for an individual to be considered "qualified" wth
regard to certain equipnent in the workplace, but "unqualified" as to

ot her equi pnent. (See 81910.332(b)(3) for training requirenents that
specifically apply to qualified persons.)

NOTE 2: An enpl oyee who i s undergoing on-the-job training and who, in
the course of such training, has denonstrated an ability to perform
duties safely at his or her level of training and who is under the

di rect supervision of a qualified person is considered to be a qualified
person for the performance of those duties.

Raceway. A channel designed expressly for holding wires, cables, or
busbars, with additional functions as permtted in this subpart.
Raceways may be of netal or insulating material, and the termincl udes
rigid netal conduit, rigid nonnetallic conduit, internediate netal
conduit, liquid tight flexible netal conduit, flexible netallic
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tubing, flexible netal conduit, electrical netallic tubing, underfl oor
raceways, cellular concrete floor raceways, cellular netal floor
raceways, surface raceways, w reways, and busways.

Readily accessible. Capable of being reached quickly for operation
renewal , or inspections, without requiring those to whomready access is
requisite to clinb over or renpve obstacles or to resort to portable

| adders, chairs, etc. (See "Accessible. ")

Receptacle. A receptacle is a contact device installed at the outl et
for the connection of a single attachnment plug. A single receptacle is
a single contact device with no other contact device on the sane yoke.
A multiple receptacle is a single device containing two or nore

r ecept acl es.

Receptacle outlet. An outlet where one or nore receptacles are
i nstall ed.

Remote-control circuit. Any electric circuit that controls any other
circuit through a relay or an equival ent device.

Sealable equipment. Equi pnrent enclosed in a case or cabinet that is
provided with a neans of sealing or |ocking so that |ive parts cannot be
nmade accessi bl e without opening the enclosure. The equi prent nay or nay
not be operabl e wi thout opening the encl osure.

Separately derived system. A prenises wiring systemwhose power is
derived fromgenerator, transforner, or converter w nding and has no
direct electrical connection, including a solidly connected grounded
circuit conductor, to supply conductors originating in another system

Service. The conductors and equi pnent for delivering energy fromthe
electricity supply systemto the wiring system of the prem ses served.

Service cable. Service conductors nmade up in the formof a cable.

Service conductors. The supply conductors that extend fromthe street
main or fromtransforners to the service equi pnent of the prenises
suppl i ed

Service drop. The overhead service conductors fromthe | ast pole or
ot her aerial support to and including the splices, if any, connecting to
t he service-entrance conductors at the building or other structure.

Service-entrance cable. Service-entrance cable is a single conductor or

mul ti conductor assenbly provided with or without an overall coveri ng,
primarily used for services and of the follow ng type:
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(1) Type SE, having a flane-retardant, noisture-resistant
covering, but not required to have inherent protection agai nst
nmechani cal abuse

(ii) Type USE, recogni zed for underground use, having a noisture-
resi stant covering, but not required to have a flane-retardant
covering or inherent protection against nmechani cal abuse. Single-
conductor cabl es having an insul ation specifically approved for

t he purpose do not require an outer covering.

Service-entrance conductors, overhead system. The service conductors
between the ternminals of the service equi pnent and a point usually
outside the building, clear of building walls, where joined by tap or
splice to the service drop

Service-entrance conductors, underground system. The service conductors
between the ternminals of the service equi pnrent and the point of
connection to the service lateral. Were service equipnent is |ocated
outside the building walls, there may be no service-entrance conductors,
or they may be entirely outside the building.

Service equipment. The necessary equi pnent, usually consisting of a
circuit breaker or switch and fuses, and their accessories, |ocated near
the point of entrance of supply conductors to a building or other
structure, or an otherw se defined area, and intended to constitute the
mai n control and neans of cutoff of the supply.

Service raceway. The raceway that encloses the service-entrance
conduct ors.

Shielded nonmetallic-sheathed cable. Type SNM shielded nonnetalli c-
sheathed cable is a factory assenbly of two or nore insulated conduc-
tors in an extruded core of npisture-resistant, flanme-resistant netallic
mat erial, covered with an overlapping spiral netal tape and wire shield
and jacketed with an extruded noisture-, flame-, oil-, corrosion-,
fungus-, and sunlight-resistant nonnetallic material

Show window. Any w ndow used or designed to be used for the display of
goods or advertising material, whether it is fully or partly enclosed or
entirely open at the rear and whether or not it has a platformraised

hi gher than the street floor |evel.

Sign. See "Electric Sign."

Signaling circuit. Any electric circuit that energizes signaling
equi pnent.

Special permission. The witten consent of the authority having
jurisdiction.
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Storable swimming or wading pool. A pool with a nmaxi mum di nension of 15
feet and a maxi mumwall height of 3 feet and is so constructed that it
may be readily di sassenbled for storage and reassenbled to its origina
integrity.

Switchboard. A large single panel, frame, or assenbly of panels which
have swi tches, buses, instruments, overcurrent and ot her protective

devi ces nounted on the face or back or both. Switchboards are generally
accessible fromthe rear as well as fromthe front and are not intended
to be installed in cabinets. (See "Panel board.")

Switches.

(1) General-use switch. A switch intended for use in genera
distribution and branch circuits. It is rated in anperes,
and it is capable of interrupting its rated current at its
rated vol tage

(ii) General-use snap switch. A form of general -use switch so
constructed that it can be installed in flush device boxes
or on outlet box covers, or otherw se used in conjunction
with wiring systens recogni zed by this subpart.

(1ii) Isolating switch. A switch intended for isolating an
electric circuit fromthe source of power. It has no
interrup-ting rating, and it is intended to be operated
only after the circuit has been opened by sone ot her neans.

(iv) Motor-circuit switch. A switch, rated in horsepower,
capabl e of interrupting the maxi mum operating overl oad
current of a notor of the sane horsepower rating as the
switch at the rated voltage.

Switching devices. (Over 600 volts, nonminal.) Devices designed to
cl ose and/or open one or nore electric circuits. Included in this
category are circuit breakers, cutouts, disconnecting (or isolating)
swi tches, disconnecting neans, interrupter switches, and oil (filled)
cutouts.

Transportable X-ray. X-ray equipnent installed in a vehicle or that may
readily be di sassenbled for transport in a vehicle.

Utilization equipment. Utilization equipnent neans equi pnment which

utilizes electric energy for nechanical, chenmical, heating, |ighting, or
simlar useful purpose.
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Utilization system. A utilization systemis a system which provides
el ectric power and light for enployee workplaces, and includes the
prem ses wiring systemand utilization equipnent.

Ventilated. Provided with a neans to permit circulation of air
sufficient to renove an excess of heat, funmes, or vapors.

Volatile flammable liquid. A flammble |iquid having a flash point
bel ow 38 degrees C (100 degrees F) or whose tenperature is above its
flash point.

Voltage (of a circuit). The greatest root-nean-square (effective)
di fference of potential between any two conductors of the circuit
concer ned.

Voltage, nominal. A nonminal value assigned to a circuit or systemfor
t he purpose of conveniently designating its voltage class (as 120/ 240,
480Y/ 277, 600, etc.). The actual voltage at which a circuit operates
can vary fromthe noninal within a range that pernits satisfactory
operation of equipnent.

Voltage to ground. For grounded circuits, the voltage between the given
conductor and that point or conductor of the circuit that is grounded;
for undergrounded circuits, the greatest voltage between the given
conductor and any other conductor of the circuit.

Watertight. So constructed that noisture will not enter the enclosure.

Weatherproof. So constructed or protected that exposure to the weather
will not interfere with successful operation. Rainproof, raintight, or
wat ertight equiprent can fulfill the requirenents for weatherproof where
varyi ng weat her conditions other than wetness, such as snow, ice, dust,
or tenperature extrenes, are not a factor.

Wet location. See "Location."
Wireways. Wreways are sheet-netal troughs with hinged or renpvable
covers for housing and protecting electric wires and cable and in which

conductors are laid in place after the wireway has been installed as a
conpl ete system
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Appendix A - Reference Documents

The foll owing references provide informati on which can be hel pful in
under st andi ng and conplying with the requirenents contained in Subpart S:

ANSI

ANSI
ANSI
ANSI
ANSI
ANSI
ANSI
ANSI
ANSI
ANSI
ANSI
ANSI
ANSI
ANSI
ANSI

Al7.1-71 Safety Code for Elevators, Dunmbwaiters, Escal ators and Moving

Val ks.

B9. 1-71 Safety Code for Mechanical Refrigeration.

B30.
B30.
B30.
B30.
B30.
B30.
B30.
B30.
B30.
B30.
B30.
B30.

2-76
3-75
4-73
5-68
6-77
7-77
8-71

Saf ety Code for Overhead and Gantry Cranes.

Hanmmrer head Tower Cranes.

Safety Code for Portal, Tower, and Pillar Cranes.

Saf ety Code for Crawl er, Loconotive, and Truck Cranes.
Derri cks.

Base Mounted Drum Hoi sts.

Saf ety Code for Floating Cranes and Floating Derricks.

11-73 Monorail Systems and Under hung Cranes.
12-75 Handl i ng Loads Suspended from Rotorcraft.
13-77 Control |l ed Mechani cal Storage Cranes.
15-73 Safety Code for Mobile Hydraulic Cranes.
16- 73 Over head Hoi st s.

C2-81 National Electrical Safety Code.

Appendix B - [Reserved]

Explanatory Data

Appendix C - [Reserved]

Tables, Notes, and Charts
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MOST FREQUENTLY CITED SERIOUS VIOLATIONS
SAFETY-RELATED WORK PRACTICES (1910.331-.335)

Written procedures
333(L)(2) (1) $IPSPSPSPSPSPSPSPSPSPSPSPSPSSS 349

Training
332(b) (1) $33$$$$PSP$PSPSEPSP$$SSS 315

Visual i1nspection of equipment
334(a)(2) (1) $33$3$55$5$$$s 143

Damaged/defective equipment
334(a) (2)(11) $35$35$5$s 117

Safety-related work practices - General
333(a) $$$$$$$ 53



ADDITIONAL 1910 STANDARDS RELATED TO
SAFETY-RELATED WORK PRACTICES
APPLYING TO CONSTRUCTION 1926.416

1910.333(b)(2)

(2) Lockout and Tagging. While any enpl oyee is exposed to
contact with parts of fixed electric equipnment or circuits which
have been deenergi zed, the circuits energizing the parts shall be
| ocked out or tagged or both in accordance with the requirenments
of this paragraph. The requirenments shall be followed in the
order in which they are presented (i.e., paragraph (b)(2)(i)
first, then paragraph (b)(2)(ii), etc.

NOTE 1: As used in this section, fixed equipnment refers to
equi pnrent fastened in place or connected by permanent w ring
met hods.

NOTE 2: Lockout and tagging procedures that conply with
par agraphs (c) through (f) of 1910.147 will also be deened to
conply with paragraph (b)(2) of this section provided that:

(1) The procedures address the electrical safety hazards
covered by this Subpart; and

(2) The procedures also incorporate the requirenments of
paragraphs (b)(2)(iii)(D) and (b)(2)(iv)(B) of this

secti on.

(1) Procedures. The enployer shall nmaintain a
witten copy of the procedures outlined in
par agraph (b)(2) and shall nake it available
for inspection by enployees and by the
Assi stant Secretary of Labor and his or her
aut hori zed representatives.

NOTE: The witten procedures may be in the
formof a copy of paragraph (b) of this
section.

(1) Deenergizing equipment.

(A) Safe procedures for deenergizing
circuits and equi prment shall be
determ ned before circuits or equi pnent
are deenergi zed.
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SAFETY—RELATED WORK PRACTICES APPLYING TO CONSTRUCTION CONTINUED. . .

(B)

(O

(D

The circuits and equi pnment to be worked
on shall be disconnected from al

el ectric energy sources. Control
circuit devices, such as push buttons,
sel ector switches, and interlocks, may
not be used as the sole nmeans for
deenergi zing circuits or equi prment.
Interl ocks for electric equi pnent may
not be used as a substitute for |ockout
and taggi ng procedures.

Stored electric energy which m ght
endanger personnel shall be rel eased.
Capacitors shall be discharged and high
capaci tance el enents shall be short-
circuited and grounded, if the stored
el ectric energy m ght endanger
personnel .

Note: If the capacitors or associated
equi pnent are handled in neeting this
requi renent, they shall be treated as
ener gi zed.

Stored non-el ectrical energy in devices
that could reenergize electric circuit
parts shall be bl ocked or relieved to
the extent that the circuit parts could
not be accidentally energized by the
devi ce.

(rit) Application of locks and tags.

(A)

(B)

A lock and tag shall be placed on each
di sconnecting neans used to deenergize
circuits and equi pnment on which work is
to be perfornmed, except as provided in
paragraphs (b)(2)(iii)(C and (b)(2)
(ti1)(E) of this section. The |ock
shall be attached so as to prevent
persons from operating the disconnecting
means unl ess they resort to undue force
or the use of tools.

Each tag shall contain a statenent
prohi bi ti ng unaut hori zed operation of
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SAFETY—RELATED WORK PRACTICES APPLYING TO CONSTRUCTION CONTINUED. . .

(iv)

(O

(D

(B)

t he di sconnecti ng neans and renoval of
t he tag.

If a |l ock cannot be applied, or if the
enpl oyer can denonstrate that tagging
procedures will provide a |evel of
safety equivalent to that obtained by
the use of a lock, a tag may be used

w t hout a | ock.

A tag used without a |l ock, as permtted
by paragraph (b)(2)(iii)(C of this
section, shall be supplenented by at

| east one additional safety neasure that
provides a |l evel of safety equivalent to
t hat obtained by the use of a | ock.
Exanpl es of additional safety measures

i nclude the renoval of an isolating
circuit elenent, blocking of a
controlling swtch, or opening of an
extra di sconnecting devi ce.

A lock may be placed without a tag only
under the follow ng conditions:

(1) Only one circuit or piece of
equi pnent i s deenergi zed, and

(2) The | ockout period does not extend
beyond the work shift, and

(3) Enployees exposed to the hazards
associated wth reenergi zing the
circuit or equipnment are famliar
with this procedure.

Verification of deenergized condition. The
requi renments of this paragraph shall be net
before any circuits or equi pnent can be
consi dered and worked as deenergi zed.

(A)

A qualified person shall operate the
equi pnent operating controls or
otherwi se verify that the equi pnment
cannot be restart ed.
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SAFETY—RELATED WORK PRACTICES APPLYING TO CONSTRUCTION CONTINUED. . .

(v)

(B) A qualified person shall use test
equi pnent to test the circuit elenents
and el ectrical parts of equipnent to
whi ch enpl oyees w Il be exposed and
shall verify that the circuit elenents
and equi pnent parts are deenergi zed.
The test shall also determne if any
energi zed condition exists as a result
of inadvertently induced voltage or
unrel ated vol t age backfeed even though
specific parts of the circuit have been
deenergi zed and presuned to be safe. |If
the circuit to be tested is over 600
volts, nomnal, the test equipnment shal
be checked for proper operation
i mredi ately before and i medi ately after
this test.

Reenergizing equipment. These requirenents
shall be net, in the order given, before
circuits or equi pnment are reenergized, even
tenporarily:

(A) A qualified person shall conduct tests
and visual inspections, as necessary, to
verify that all tools, electrica
junpers, shorts, grounds, and ot her such
devi ces have been renoved, so that the
circuits and equi pnment can be safety
ener gi zed.

(B) Enpl oyees exposed to the hazards
associated wth reenergizing the circuit
or equi pnent shall be warned to stay
clear of circuits and equi pnment.

(C© Each lock and tag shall be renoved by
the enpl oyee who applied it or under his
or her direct supervision. However, if
this enpl oyee is absent fromthe
wor kpl ace, then the I ock or tag may be
renmoved by a qualified person designated
to performthis task provided that:

(1) The enpl oyer ensures that the
enpl oyee who applied the | ock or
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SAFETY—RELATED WORK PRACTICES APPLYING TO CONSTRUCTION CONTINUED. . .

tag is not available at the
wor kpl ace, and

(2) The enpl oyer ensures that the
enpl oyee is aware that the |ock or
tag has been renoved before he or
she resunes work at that workpl ace.

(D) There shall be a visual determ nation
that all enployees are clear of the
circuits and equi pnent.

(c) Working on or near exposed energized parts.

(2) Work on energized equipment. Only qualified
persons may work on electric circuit parts or equi pnent
t hat have not been deenergi zed under the procedures of
par agraph (b) of this section. Such persons shall be
capabl e of working safely on energized circuits and
shall be famliar with the proper use of special
precautionary techniques, personal protective
equipment, insulating and shielding materials, and
insulated tools.

SEE 1910.335, OF THIS SECTION.

(10) Interlocks. Only a qualified person follow ng the
requi renents of paragraph (c) of this section may
defeat an electrical safety interlock, and then only
tenporarily while he or she is working on the

equi pnent. The interlock systemshall be returned to
its operable condition when this work is conpl eted.

1910.334-Use of Equipment

(a) Portable electric equipment. This paragraph applies to the
use of cord- and pl ug-connected equi prent, including
flexible cord sets (extension cords).

(2) Visual i1nspection.
(rit) When an attachnment plug is to be connected to
a receptacle (including any on a cord set),
the relationship of the plug and receptacle
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SAFETY—RELATED WORK PRACTICES APPLYING TO CONSTRUCTION CONTINUED. . .

contacts shall first be checked to ensure
they are of proper mating configurations.
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SAFETY—RELATED WORK PRACTICES APPLYING TO CONSTRUCTION CONTINUED. . .

(5) Connecting attachment plugs.

(i) Enpl oyees’ hands may not be wet when pl uggi ng
and unpl uggi ng flexi ble cords and cord- and
pl ug- connect ed equi pnent, if energized
equi pnent i s invol ved.

(1) Energi zed plug and receptacl e connections may
be handl ed only with insulating protective
equi pnent if the condition of the connection
could provide a conducting path to the
enpl oyee’s hand (if, for exanple, a cord
connector is wet frombeing inmersed in
wat er) .

(rit) Locki ng-type connectors shall be properly
secured after connection.

(b) Electric power and lighting circuits.

(1) Routine opening and closing of circuits. Load rated
switches, circuit breakers, or other devices
specifically designed as di sconnecting neans shall be
used for the opening, reversing, or closing of circuits
under | oad conditions. Cable connectors not of the
| oad- break type, fuses, term nal lugs, and cable splice
connections may not be used for such purposes, except
i n an energency.

(2) Reclosing circuits after protective device operation.
After a circuit is deenergized by a circuit protective
device, the circuit may not be manual ly reenergi zed
until it has been determ ned that the equi pnent and
circuit can be safely energized. The repetitive manual
reclosing of circuit breakers or reenergizing circuits
t hrough replaced fuses is prohibited.

NOTE: When it can be determ ned fromthe design of the
circuit and the overcurrent devices involved that the
automati c operation of a device was caused by an
overload rather than a fault condition, no exam nation
of the circuit or connected equi pnment is needed before
the circuit is reenergized.

(c) Test instruments and equipment.
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(1) Use. Only qualified persons may performtesti ng work
on electric circuits or equipnent.

(2) Visual iInspection. Test instrunents and equi pnent and
all associated test |eads, cables, power cords, probes,
and connectors shall be visually inspected for external
defects and danage before the equi pnent is used. |If
there is a defect or evidence of damage that m ght
expose an enployee to injury, the defective or damaged
itemshall be renoved from service, and no enpl oyee nmay
use it until repairs and tests necessary to render the
equi pnent safe have been nade.

(3) Rating of equipment. Test instrunments and equi prment
and their accessories shall be rated for the circuits
and equi pnent to which they will be connected and shal
be designed for the environnent in which they will be
used.

(d) Occasional use of flammable or ignitible materials. \Were
flammabl e materials are present only occasionally, electric
equi pnent capable of igniting themshall not be used, unless
measures are taken to prevent hazardous conditions from
devel oping. Such materials include, but are not limted to:
fl ammabl e gases, vapors, or |iquids; conbustible dust; and
ignitible fibers or flyings.

NOTE: Electrical installation requirements for |ocations

where flammble materials are present on a regular basis are
contained in 1910. 307.

1910.335- Safequards for Personnel Protection

(a) Use of protective equipment.
(1) Personal protective equipment.

(1) Enpl oyees working in areas where there are
potential electrical hazards shall be
provided with, and shall use, electrical
protective equi pnent that is appropriate for
the specific parts of the body to be
protected and for the work to be perforned.
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SAFETY—RELATED WORK PRACTICES APPLYING TO CONSTRUCTION CONTINUED. . .

(i)

(iii)

(iv)

(v)

Note: Personal protective equi pnent
requi renents are contained in Subpart | of
this Part.

Protective equi pnent shall be maintained in a
safe, reliable condition and shall be
periodically inspected or tested, as required
by 1910. 137.

If the insulating capability of protective
equi pnent nmay be subject to damage during
use, the insulating material shall be
protected. (For exanple, an outer covering
of leather is sonetinmes used for the
protection of rubber insulating material.)

Enpl oyees shall wear nonconductive head
protection wherever there is a danger of head
injury fromelectric shock or burns due to
contact with exposed energi zed parts.

Enmpl oyees shall wear protective equipnment for
the eyes or face wherever there is danger of
injury to the eyes or face fromelectric arcs
or flashes or fromflying objects resulting
fromelectrical explosion

(2) General protective equipment and tools.

(i)

When wor ki ng near exposed energi zed
conductors or circuit parts, each enpl oyee
shal |l use insulated tools or handling

equi prent if the tools or handling equi pnent
m ght make contact with such conductors or
parts. |If the insulating capability of
insul ated tools or handling equipnent is
subj ect to danage, the insulating nateri al
shal | be protected.

(A) Fuse handling equi pnent, insulated for
the circuit voltage, shall be used to
remove or install fuses when the fuse
termnals are energized.
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(B) Ropes and handlines used near exposed
energi zed parts shall be nonconducti ve.

(1) Protective shields, protective barriers, or
insulating materials shall be used to protect
each enpl oyee from shock, burns, or other
electrically related injuries while that
enpl oyee i s working near exposed energi zed
parts which m ght be accidentally contacted
or where dangerous electric heating or arcing
m ght occur. \Wen normally enclosed live
parts are exposed for maintenance or repair,
they shall be guarded to protect unqualified
persons fromcontact with the live parts.

(b) Alerting techniques. The follow ng alerting techniques
shall be used to warn and protect enployees from hazards
whi ch coul d cause injury due to electric shock, burns, or
failure of electric equipnment parts:

(1) Safety signs and tags. Safety signs, safety synbols,
or accident prevention tags shall be used where
necessary to warn enpl oyees about el ectrical hazards
whi ch may endanger them as required by 1910. 145.

(2) Barricades. Barricades shall be used in conjunction
with safety signs where it is necessary to prevent or
limt enployee access to work areas exposi ng enpl oyees
to uni nsul ated energi zed conductors or circuit parts.
Conducti ve barricades may not be used where they m ght
cause an el ectrical contact hazard.

(3) Attendants. If signs and barricades do not provide
sufficient warning and protection fromelectrical
hazards, an attendant shall be stationed to warn and
prot ect enpl oyees.
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ELECTRICAL SAFE WORK-PRACTICES OVERVIEW

Qualified Person/1910.332(b)(3). At a m ni num Di stinguish
live parts, nom nal voltage and cl earance di stances specified in
1910. 333(c).

Qualified Person/1910.333(c)(2): Must be capable of working
safely on energized circuits and shall be famliar with the
proper use of special precautionary technigues, personal
protective equipnent, insulating and shielding materials, and
insul ated tools.

Qualified Person/1993 National Electrical Code, Page 70-13. One
famliar with the construction and operation of the equipnent and
t he hazards invol ved.

Training and Communication/1910.147(c)(7)-

Employee Retraining/1910.147(c)(7)(i11) whenever there i1s a job
change.

.331(a) Covers work by both Qualified (Those who have
training in avoiding the electrical hazards of
wor ki ng on or near exposed energized parts) and
Unqualified Persons (Those with little or no such
trai ning working on or near exposed energi zed

parts).
. 332(a) Training. Applies to all enpl oyees who face the
risk of electrical shock.
.333(a) (1) Qualified Electricians nust deenergi ze parts.
.333(a) (2) Qualified Electricians nust use work practices &

PPE when circuits are not deenergi zed.
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.333(b) (2) (i)

.333(¢)

. 334

. 334(a)

. 334(b)

Procedures for work practices on de-energized parts
must be in witing.

(1) Deener gi zi ng equi pnent .

(rit) Application of |ocks and tags,

(1v) Verification of deenergized conditions.
(v) Reener gi zi ng equi pnent .

Working on or near exposed energized parts.
(3) Over head | nes.
(3) (i) Unqgual i fi ed persons.
(3)(ii) Qualified persons.
(3)(iii) Vehicular and Mechani cal equi pnent.
(4) 1l um nation

(5) Confined or encl osed work spaces, (PPE)

(6) Conductive materials and equi pnent,
(Long objects).

(7) Portabl e | adders.

(8) Conducti ve apparel.

(9) Housekeepi ng duti es.

(10) I nterl ocks.

USE OF EQUIPMENT

Portable electric equipment

(1) Handling. Cords cannot be stapled or
used to handl e equi pnent.

(2) (i) Visual i1nspection. All equi prment nust
be visually inspected before use for
def ects.

(3) Grounding-type equipment.

(3)(iii) Adapters which interrupt the continuity
of the equi pnent groundi ng connection
may not be used.

(4) Conductive work locations. Equipnent in
wet | ocations nmust be approved.
(5) Connecting attachment plugs. Enpl oyees

hand may not be wet.

Electric power and lighting circuits.

(1) Routine opening and closing of circuits.
Switches, circuit breakers nust be rated for
t he | oad.

(2) Reclosing circuits after protective device
operation. Circuit may not be reenergi zed
until it has been determned it's safe.
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. 334(c)

. 335

. 335(a)

. 335(b)

(3) Overcurrent protection modification. May not
be nodifi ed.

Test i1nstruments and equipment. Deals with the
"Use," "Visual inspection,” "Rating of equipnent"”
and "Using the test equi pnent around fl ammabl e.”

SAFEGUARDS FOR PERSONAL PROTECTION

(1) PPE.
(1) Enployees working on or near electrical
equi pnent shall use PPE
(2) General protective equipment and tools.

Alerting techniques.

(1) Safety signs and tags.
(2) Barricades.

(3) Attendants.
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10.
11.

12.

WORK-PRACTICE CONSIDERATIONS

Saf ety Pl anni ng.

Personnel Qualifications.

Guardi ng El ectric Equi pnent.

Wrk "On," "Near," or "In the area" of Energized Equi pnment.
| sol ati ng Equi pnent For WbrKk.

Label i ng, Marking, and ldentification or Equi pnent.
Prints and Draw ngs.

Wr k C ot hes.

Personal Protective Equi pnment.

Tool s and Test Equi pnent.

General Precautions.

O her Consi der ati ons.
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29 CFR 1910.331
ELECTRICAL SAFE WORK PRACTICES
STD 1-16.7 07/01/91

Purpose. This instruction established policies and provides
interpretive guidelines to ensure uniform enforcenent of the
standard for Electrical Safety-Related Wrk Practices, 29
CFR 1910. 331 through 1910. 335.

Scope. This instruction applies OSHA-w de.

References:

1. OSHA Instruction STD 1-7.3, Septenber 11, 1990, 29 CFR
1910. 147, the Control of Hazardous Energy (Lockout/
Tagout) - -1 nspection Procedures and Interpretive
Gui dance.

2. General Industry Standards, 29 CFR 1910, Subpart S.

3. OSHA Instruction CPL 2.45B, June 15, 1989, the Revised
Field OQperations Manual (FOM.

4. NFPA 70E, 1983, Electrical Safety Requirenents for
Enpl oyee Wor kpl aces.

Effective Dates of Requirements. All requirenents of

the standard for Electrical Safety-Related Wrk Practices
have an effective date of Decenber 4, 1990, except for

29 CFR 1910.332 (training), which will becone effective on
August 6, 1991.

Background. The standard for Electrical Safety-Rel ated Wrk
Practices was promul gated on August 6, 1990, at Federal

Regi ster, Vol. 55, No. 151 (Pages 31984-32020), and becane
effective Decenber 4, 1990, except for 29 CFR 1910. 332,

whi ch becones effective on August 6, 1991.

1. The current electrical standards in Subpart S of the
CGeneral Industry Standards cover electrical equi pnent
and installations rather than work practices. The
el ectrical safety-related work practice standards that
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do exist are distributed in other subparts of 29 CFR
1910. Although unsafe work practices appear to be

i nvol ved in nost workplace el ectrocutions, OSHA has
very few regul ati ons addressing work practices
necessary for electrical safety. Because of this, OSHA
determ ned that standards were needed to mnim ze these
hazar ds.

2. The new rul e addresses practices and procedures that
are necessary to protect enpl oyees working on or near
exposed energi zed and deenergi zed parts of electric
equi pnrent. The new rule also pronotes uniformty
and reduces redundancy anong the general industry
standards. The new rule is based |argely on NFPA 70E,
Part 1|1.

3. On Septenber 1, 1989, OSHA pronul gated a generic
standard on the control of hazardous energy, 29 CFR
1910. 147 (Lockout/ Tagout).

a. That standard addresses practices and procedures
that are necessary to deenergi ze machi nery or
equi pnrent and to prevent the rel ease of poten-
tially hazardous energy whil e maintenance and
servicing activities are being perforned.

b. Al though that rule is related to electrica
energy, it specifically excludes "exposure to
el ectrical hazards fromwork on, near, or with
conductors or equipnent in electric utilization
installations, which is covered by Subpart S of
29 CFR 1910." Therefore, the | ockout/tagout
st andard does not cover electrical hazards.

C. The final electrical safety-related work practices
standard has provisions to achi eve maxi mum safety
by deenergi zi ng energi zed parts, and secondly,
when | ockout/tagout is used, it is done to ensure
that the deenergized state i s maintained.

Inspection Guidelines. 1In so far as possible the conpliance
of ficer shall integrate inspection procedures for this
standard with those of 29 CFR 1910. 147 (| ockout/t agout
standard) .
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1. The foll owm ng gui dance provides a general framework to
assi st the conpliance officer during all inspections:

a.

The enpl oyer's witten procedures required under
29 CFR 1910.333(b)(2)(i) shall be reviewed to
determine if they cover the hazards |ikely to be
encount er ed.

(1) A copy of paragraph (b) of 1910. 333
mai nt ai ned by the enployer will fulfill this
requi renment.

(2) A copy of the witten procedures for |ocking
and tagging required by 29 CFR 1910.147 will also
conply with this requirenment, provided those
procedures address the electrical safety hazards
covered by Subpart S and provided the procedures
conformto 1910. 333(Db).

(3) If the enployer has chosen to utilize
procedures devel oped to conply with 1910. 147 for
el ectrical as well as other hazards, the witten
procedures nust include steps corresponding to
requirenents in Section 1910. 333 for application
of locks and tags and verification of deenergized
conditions (29 CFR 1910.333(b)(2)(iii)(D and

(b) (2)(iv)(B)).

Begi nni ng August 6, 1991, the training practices
of the enployer for qualified and unqualified

enpl oyees shall be evaluated to assess whet her the
training provided is appropriate to the tasks
bei ng perfornmed or to be perforned.

(1) Al enployees who face a risk of electric
shock, burns or other related injuries, not
reduced to a safe level by the installation safety
requi renents of Subpart S, nmust be trained in
safety-related work practices required by 29 CFR
1910. 331 t hrough 1910. 335.

(2) In addition to being trained in and famliar
with safety-related work practices, unqualified
enpl oyees nust be trained in the inherent hazards
of electricity, such as high voltages, electric
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current, arcing, grounding, and | ack of guarding.
Any electrically related safety practices not
specifically addressed by Sections 1910. 331

t hrough 1910. 335 but necessary for safety in
speci fic workplace conditions, nust be included.

(3) The training of qualified enpl oyees nust
include at the mninmumthe foll ow ng:

(a) The ability to distinguish exposed |ive
parts fromother parts of electric
equi pnent .

(b) The ability to determ ne the nom nal
vol tage of live parts.

(c) The know edge of clearance and/or
approach di stances specified in
1910. 333(c).

(4) During wal karound i nspections, conpliance
officers shall evaluate any electrical-rel ated
wor k being perfornmed to ascertain conformance with
the enployer's witten procedures as required by
1910. 333(b)(2) (i) and all safety-related work
practices in Sections 1910. 333 t hrough 1910. 335.
(See J of this instruction for clarification.)

(5 Any violations found nust be docunented
adequately, including the actual voltage |evel.

G Interpretive Guidance. The follow ng guidance is provided

relative to specific provisions of the standard for

El ectrical Safety-Related Wrk Practices:
1. Definitions: Qualified/Unqualified Persons.
a. The standard defines a qualified person as one

famliar with the construction and operation

of the equipnent and the hazards invol ved.
"Qualified Persons" are intended to be only

t hose who are well acquainted with and thoroughly
conversant in the electric equi pnent and

el ectrical hazards involved with the work being
per f or med.
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(1) Whether an enployee is considered to be a
"qualified person" will depend on various
circunstances in the workplace. It is possible
and, in fact, likely for an individual to be
considered "qualified" with regard to certain

equi pnent in the workplace, but "unqualified" as
to other equipnent. (See 29 CFR 1910.332(b)(3)
for training requirenents that specifically apply
to qualified persons.) Only qualified persons nmay
pl ace and renove | ocks and tags.

(2) An enployee who is undergoing on-the-job
training, who, in the course of such training, has
denonstrated an ability to performduties safely
at his or her level of training, and who is under
the direct supervision of a qualified person is
considered to be a qualified person for the

per formance of those duti es.

Were the term"may not" is used in these
standards, the term bears the sane neani ng as
"shall not."

Training requirenments apply to all enpl oyees in
occupations that carry a risk of injury due to

el ectrical hazards that are not sufficiently
control |l ed under 29 CFR 1910. 303 t hrough 1910. 308.

2. Scope/Coverage of the Standard.

a.

The provisions of the standard cover all enpl oyees
wor ki ng on, near or with prem ses wring, wring
for connection to supply, other wiring, such as
out si de conductors on the prem sses and opti cal
fiber cable, where the fiber cable installations
are made along with electric conductors and the
optical fiber cable types are those that contain
noncurrent-carryi ng conducti ve nenbers such as
metallic strength nenbers and netallic vapor
barriers.

The standard does not cover qualified workers (but

does cover unqualified workers) perform ng work on
the foll ow ng:
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(1) Electric power generation, transm ssion, and
distribution installations |ocated in buildings
used for such purposes or |ocated outdoors.

NOTE: Work on the specified electrical
installations is excluded, but work on other
electric equipment in the buildings iIs not
excluded.

(2) Conmunications installations covered under
29 CFR 1910. 268.

(3) Installations in ships, watercraft, railway
rolling stock, aircraft, or autonotive vehicles
ot her than nobile homes and recreational vehicles.

(4) Installations of railways for generation,
transformation, transm ssion, or distribution of
el ectric power used exclusively for operation of
rolling stock or installations of railways used
exclusively for signaling and comruni cation

pur poses.

The standard for Electrical Safety-Related Wrk
Practices was devel oped to conpl enent the existing
el ectrical standards. The new standard i ncl udes
requi renents for work perfornmed on or near exposed
energi zed and deenergi zed parts of electric

equi pnment, use of electrical protective equi pnent,
and the safe use of electrical equipnent.

Exposure to unexpected el ectrical energy rel ease
that could result in electric shock or burns or in
an expl osi on caused by an electric arc is covered
by the standard for Electrical Safety-Related Wrk
Practices. Safeguarding workers from ot her
hazards related to the unexpected rel ease of

hazar dous energy during servicing and mai nt enance
operations is covered by 29 CFR 1910. 147, the

| ockout/tagout standard.

(1) 1910.333(a)(1) requires that live parts be
deenergi zed before a potentially exposed enpl oyee
wor ks on or near them OSHA believes that this is
the preferred nethod for protecting enployees from
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3.

el ectrical hazards. The enployer is permtted to
al | ow enpl oyees to work on or near exposed live
parts only:

(a) If the enployer can denonstrate that
deenergi zing i ntroduces additional or
i ncreased hazards, or

(b) If the enployer can denonstrate that
deenergizing is infeasible due to
equi pnent design or operational
limtations.

(2) Under 1910.333(a)(2) if the enployer does not
deenergi ze (under the conditions permtted in
1910.333(a)(1)), then suitable safe work practices
for the conditions under which the work is to be
performed shall be included in the witten
procedures and strictly enforced. These work
practices are given in 1910.333(c) and 1910. 335.

(3) Only qualified persons shall be allowed to
wor k on energi zed parts or equi pnment.

Working on Deenergized Parts.

a.

Crcuit parts that cannot be deenergized using the
procedures outlined in 1910.333(b)(2) nust be
treated as energized (as specified in 1910. 333(b)
(1)), regardl ess of whether the parts are, in
fact, deenergized.

Deenergi zed parts are required to be | ocked and

t agged unl ess exenpted under 1910.333(b)(2)(iii)
(© or 1910.333(b)(2)(iii)(E), as discussed bel ow.
| f so exenpted, either a lock or a tag is
required.

(1) If atag is used without a lock, it shall be
suppl enmented by at | east one additional safety
measure that provides a |l evel of safety equival ent
to that obtained by the use of a |ock. Exanples
of additional safety neasures include the renova
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of an isolating circuit elenent, blocking of a
controlling swtch, or opening of an extra dis-
connecti ng devi ce.

(2) A lock my be placed wthout a tag only under
the foll ow ng conditions:

(a) Only one circuit or piece of equipnent
i s deenergi zed, and

(b) The | ockout period does not extend
beyond the work shift, and

(c) Enployees exposed to the hazards
associated wth reenergizing the circuit
or equipnent are famliar with this
procedure.

Verification of Deenergization is Mandatory. This
verification nust be done by a qualified person.

a. The qualified person shall activate the equi pnent
operating controls or otherw se verify that the
equi pnent cannot be restart ed.

b. Test equi pnent shall be used to ensure that
el ectrical parts and circuit el enents have been
deener gi zed.

C. Testing instruments and equi pnent shall be
visually inspected for external defects or danmage
bef ore being used to determ ne deenergi zation (29
CFR 1910. 334(c)(2)).

d. For circuits over 600 volts nomnal, the test
equi pnrent shall be checked for proper operation
i mredi ately before and imedi ately after the test.

Reenergization. The follow ng requirenents shall be
met, in the order given, before circuits or equi pnent
are reenergi zed, even tenporarily.

a. A qualified person shall conduct tests and visual
i nspections, as necessary, to verify that al
tools, electrical junpers, shorts, grounds, and
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ot her such devi ces have been renoved so that the
circuits and equi pnment can be safely energized.

b. Potentially exposed enpl oyees shall be warned to
stay clear of circuits and equi pnent prior to
reenergi zi ng.

C. Each | ock and tag shall be renoved by the enpl oyee
who applied it. However, if the enployee is
absent fromthe workplace, then the | ock or tag
may be renoved by a qualified person designated to
performthis task provided that the enpl oyer
ensur es:

(1) That the enpl oyee who applied the |lock or tag
is not available at the workplace, and
(2) That the enployee is informed that the | ock
or tag has been renoved before he or she resunes
wor k at the workpl ace.
(3) That there is to be a visual determ nation
that all enployees are clear of the circuits and
equi pnent prior to lock and tag renoval

6. Working On or Near Overhead Power Lines, 29 CFR

1910. 333(c) (3).

a.

OSHA bel i eves that the preferred nmethod of
protecting enpl oyees working near overhead power
lines is to deenergize and ground the |ines when
work is to be perfornmed near them

In addition to other operations, this standard

al so applies to tree trinmm ng operations perforned
by tree workers who are not "qualified persons.”
In this respect the exclusion in 1910.331(c) (1)
applies only to "qualified persons" performng

I ine-clearance tree trimmng (trinmmng trees that
are closer than 10 feet to overhead power I|ines).

The standard does not prohibit workers who are not
"qualified persons” fromworking in a tree that is
closer than 10 feet to power lines so |ong as that
person or any object he or she nmay be using, does
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not conme within 10 feet of a power line. However,
it would require "qualified persons” to perform
the work if the worker or any object he or she may
be using will cone within 10 feet of an exposed
energi zed part or if a branch being cut may be
expected to cone within 10 feet of an exposed
energi zed part while falling fromthe tree. (See
29 CFR 1910.333(c)(3)(ii)).

The purpose for the approach distance requirenments
is to prevent contact with, and/or arcing, from
ener gi zed over head power |ines. The approach

di stance applies to tools used by enpl oyees as
wel | as the enployees thenselves. Table S-5 calls
for the follow ng approach di stances for qualified
enpl oyees only:

Voltage Range (AC) Minimum Approach
(phase to phase) Distance

300V and | ess Avoi d cont act

Over 300V, not over 750V 1 ft. 0in. (30.5cnm
Over 750, not over 2kV 1 ft. 6 in. (46cnm
Over 2kV, not over 15kV 2 ft. 0in. (61lcm
Over 15kV, not over 37kV 3 ft. 0in. (91cm
Over 37kV, not over 87.5kV 3 ft. 6 in. (107cm
Over 87.5kV, not over 121kV 4 ft. 0 in. (122cm
Over 121kV, not over 140kV 4 ft. 6 in. (137cm

NOTE: Unqualified employees are required to
adhere to the 10 ft. minimum.

Enpl oyees wor king on or around vehicles and
mechani cal equi pnent, such as gin-pol e trucks,
forklifts, cherry pickers, garbage trucks, cranes
and el evating platforns, who are potentially
exposed to hazards related to equi pnment conponent
contact with overhead |lines, shall have been
trained by their enployers in the inherent hazards
of electricity and neans of avoi di ng exposure to
such hazards.

The standard for Electrical Safety-Related Wrk
Practices can be applied with respect to electri-
cal hazards related to any size, utilization or
configuration of overhead power |ines in general

140



10.

11.

i ndustry; e.g., residential power lines, renotely
| ocat ed overhead power lines, tenporarily rigged
over head power |ines, and overhead power |ines

al ong streets and all eys.

Portable Ladders. Such | adders may not have conductive
side rails in situations where the enployee or the

| adder coul d contact exposed energized parts. Al

| adders shall be in conpliance with requirenents of the
standards found el sewhere in Part 1910.

Conductive Apparel. Articles of jewelry and cl ot hing
such as watch bands, bracelets, rings, key chains,

neckl aces, netalized aprons, cloth with conductive
thread, or netal headgear shall not be worn if there is
a possibility of contacting exposed energized parts.
However, such articles may be worn if they are rendered
nonconductive by covering, wapping, or other

i nsul ati ng means (29 CFR 1910.333(c)(8)).

Housekeeping Duties. The enployer has the burden to
provi de adequate safeguards (such as insulating

equi pnent or barriers) where |live parts present an
el ectrical contact hazard to enpl oyees who are
perform ng housekeeping duties. Electrically
conductive cleaning materials (such as steel wool,
nmetalized cloth, and silicon carbide, as well as
conductive liquid solutions) may not be used in
proximty to energized parts unless procedures are
foll owed which will prevent electrical contact.

Electrical Safety Interlocks. Interlocks found on
panel s, covers and guards are designed to deenergi ze
circuits to prevent electric shock to persons using
equi pnent or perform ng m nor maintenance or adjust-
ments and shall not be defeated or bypassed by an
unqual i fi ed person.

Cord and Plug-Connected Equipment. Energized equi pnent
here neans either the equi pnent being plugged or the
receptacle into which it is being plugged, or both

(29 CFR 1910.334(a)(5)(i)).
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12.

13.

Eye and Face Protection. 29 CFR 1910.335(a)(1)(v)
requi res enpl oyees to wear protective equi pnent for the
eyes or face wherever there is danger of injury to the
eyes or face fromelectric arcs or flashes or from
flying objects resulting fromelectrical explosion.

Insulated Tool. This neans a tool encased within
mat eri al of conposition and thickness that is
recogni zed as electrical insulation.

Enforcement/Citation Guidance.

1

A deficiency in the enployer's programthat could
contribute to a potential exposure capable of producing
serious physical harmor death shall be cited as a
serious violation.

The failure to train "qualified" and "unqualified"
enpl oyees as required for their respective classifica-
tions shall normally be cited as a serious violation.

Paperwork deficiencies in the safe work practice

program where effective safe work practice procedures
are in place shall be cited as other-than-serious.
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